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First step towards ... what? 


These photographs illustrate two steps in an amaz- 
ing procedure that levitates a lump of metal in air 
and melts it as it floats. The metal is floated and 
melted by the magnetic fields from two coils. Pri- 
marily for the purpose of gbolishing contamination 
of the metal, this process may lead to as yet un- 
dreamed of developmenté in the future. 


Photos courtesy Westinghouse Electric Corporation 


The thrust... and the awareness 


What the aftermath of an amazing development 
such as that shown above may be no man can tell. For 
man’s mind works by a process of thrust ... and aware- 
ness. Almost naked will probes the darkness of the un- 
known like a sword and then man becomes aware of 
what has been brought to light. This is as true of the 
penetrating perceptions of ancient Greek philosophy as 
it is of the achievements of an Einstein, of the great 
thrusts of science and engineering today. 


Since this process is so productive . . . and only it 
can be productive ... surely more men must be brought 
to awareness of its very existence. That is the first step 
past mere egotism and self-absorption into the realm 
where men see, create and give, where may be found 
the enlightenment which alone can bring peace and 


amity to the world. 


Is this too much to propose to educators as sub- 
stance for their students? Not at all. It is just a question 
of in which direction native energy, native ambition, 
native thought, native action will go. Mechanical draft- 


ing teaching for example can be completely “mechan- 
ical” or it can be shown for what it is .. . first step in 
. initial move toward giant career... 
. a demonstration 


creativeness . . 
first step linking hand and brain . 
to the student that al/ originates from within. 


At such a point, whether a student shall economize 
on the purchase of the tools of this discipline becomes an 
impertinent question. Shall the minor saving so gained 
in the purchase of the cheap and shoddy be permitted 
to vitiate perhaps ail the educator is trying to do? 
We think not. 


EUGENE DIETZGEN CO. 


Chicago « New York « San Francisco » New Orleans + Los Angeles 
Pittsburgh «+ Washington + Philadelphia «+ Milwaukee 


Dealers in All Pr / Cities 


EVERYTHING FOR DRAFTING 
SURVEYING AND PRINT-MAKING 
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Students 
Learn Faster on 
South Bends 


South Bend 7” Precision Bench Shaper — less motor, 
stand and tool holder; f.o.b. factory — $551. 


South Bend Light Ten 
Model A Bench Lathe 
—less electrical equip- 
ment; f.o.b. factory 
— $500. 


South Bend Pedesial 
Grinder—with 8” 
wheels but less mo- 
tor; f.o.b. factory — 
$245. 


Since machine handling is acquired 


Time is always at a premium in every 
quickly on South Bend machine tools, 


shop course — there's always more 
that should be taught than time per- _— students can concentrate on develop- 


mits. Often much time is spent de- 
veloping mechine-handling ability. 

This condition is minimized with 
South Bend machine tools. Simplic- 
ity of design makes them exceeding- 
ly easy to operate. All controls are 
fast and positive in action... distinc- 
tively shaped knobs are readily rec- 
ognized by touch... large feed dials 
are plainly marked for easy reading. 


ing their skills. This means that they 
will learn faster and obtain more 
from the course. Also, this means 
easier teaching for you, as less super- 
vision is required, 

If you are not completely familiar 
with all the advantages of using 
South Bend machine tools, now is 
the time to find out. Fill-in and mail 


the coupon. 





Compared with our costs 1B picase SEND INFORMATION CHECKED: 


OUR PRICES ARE LOWER| 5 Pas 


than they were back in 1941 
MATERIALS UP . PRICES UP OMLY ie =a 


131 49 ms 


A 9” end 10” 10” te 16-24 om | Vy" 
' _| BENCH LATHES FLOOR LATHES | presses |_) rureer 


1’ Collet cy; TOOL ‘s 
LATHES §6|_) GRINDERS 


en 


' Name Street 


Prices are closely tied to costs. Costs 5 

are still rising. Buy now before in- 

creased costs necessitate higher prices City baa ’ State 
ee eee eee 





Building Better Tools Since 1906 « SOUTH BEND LATHE «© South Bend 22, indiana 
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The Nicholson Round, 
Mill Bastard and Fiat 
Bastard files (left to 
right) are shown here 


2 = . ” reduced in sizes from 
aol . - Ty —. 3 those specified in text 
8 


Turn screw between centers in + 000 for screw, taking 3 or 4 cuts to avoid 

lathe 1. Center both ends of stock work springing. 6. Turn in lathe for 5/16—18 

to 4%" dia. center holes. 2. Turn N.C. ecrew to fit ta d hole in frame. 7. Turn 

1%" long on one end to '/,” dia. for reduced section to 18? as Fig. 4 shows. 8. Turn 

head section, using rt. hand round-nosed too! swivel in universal chuck to caliper measure 

File with 8” Mill file. 3, Lay off and drill 3/16” nent, using 4" drill, 3/16” drill, rt. hand round number of copies you need. NOTE: The files 
reamed hole through head section 4, Place nosed tool, cutting swivel with a cutting-olf tool recommended in the foregoing text can be ob- 
piece of copper to protect finish and clamp dog 8. Place 3/16” stock in universa! chuck and tained at industrial supply houses and good 
on finiahed end. §. Turn other end to 317 on sdius ends with 8” Mill Bastard file hardware stores. 





MAKING A “C” CLAMP 
% hi 














4/G.4 














a / a 
£/6./ Ie"| 9.2 


a 
Nicholson is hap to stimulate interest among technical these points perpendicular to D. (Instructions 2 through 4 re- 
students through series of The ler to Figs. | and 3.) $. Lay out holes per drawing an —s 





otegraph shows the finished job with Speciiled dimensions. centers of circles to 4” dia. 6, On end of clamr = 


equisites and schedules of operations follow. ing to left side of Fig. |, ae 4" across top and _” 
and connect these points Set surface gage to 4 Scribe 


Material: | piece '/,” x 2” x 314"; | piece 9/16" dia. x 3 11/16"; line X, per sketch, on each end of block, and line Y on screw 
| piece 3/16” dia. x 2 11/16"; | piece '/,” dia. lor swivel pad end of block perpendicular to X. Set surface gage to a" and 
All cold rolled stee!. Teols: Layout dope; 6” rule; surface scribe line Z on each end of block perpendicular to X. Scribe 
gage; square; scriber; center punch; hammer; 3” dividers 4,” radius centered at intersection of X and Y. 8. Using 
combination drill and countersink; hacksaw; 10” Nicholson * 257 drill or %” drill, drill between centers on lathe 4%” 
Fiat Bastard file; 8” or 10” Nicholson Round file; 8” Nicholson jeep for C clamp screw. (Instructions 6 through 8 refer to 
Mill Bastard file; 5/16 18 N.C. tap; No. F drill; 2" drill; Figs. |, 2and 4.) 9. Spot all holes to be drilled and drift out 
4" drill; 3/16" drill; tap wrench; rt. hand round-nosed tool enters to 3/16” dia. on drill press. 10. Clamp work and dri 
1” micrometer; 4” outside calipers itting off te ,” holes, then '\4” holes (Ast instructor for speed and 

feeds of drill press.) 11. Saw out webs left from drilling 
SCHEDULE FOR CLAMP 12. File sections per drawing with 10” Fiat Bastard. Take 

sare edges of file do not hit radii on inside of work. Blend 
1, Clean surlace and paint with layout dope. 2. Scribe lines fillets into work using 8” or 10” Round Bastard with a twist 
with surlace gage as lollows: A~1/,” ; B—17/32"; C-— 21/32” ing motion. Check all surfaces with a square. 13. File angle 
D ~ 25/32". 3. Find center of block. With square and scriber, per drawing using 10” Flat Bastard. Check with square 
draw line O through center, perpendicular to lines A, B, C, D 14, File all external '4” radii with 10” Flat Bastard to line of 
¢. From intersection of lines O and D, use dividers to lay olf radius, taking care to roll file on each stroke. 18. Tap with 
following points on both sides of line D E11", F 31/32" 15/16—18 taper tap in vise. In starting tap, check two sides 
G—27/32", H-23/392". With square, scribe lines through { tap with square to ensure alignment of screw 





SCHEDULE FOR SCREW 
FIG. 5S 
$,-18-NC 
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This Month’s Cover 


The cover picture of this issue 
was submitted by Alfred P. Smith 
supervisor of industrial arts at 
Indianapolis, Ind. It shows two 
students in advanced machine- 
shop work at the Thomas Carr 


Howe High School at Indianapolis 


With further reference to the 
new industrial-arts shops at Howe 
High School, read Mr. Smith’s 


article on page 82 of this number 


S 42 Fa B 
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Publishing Co. Title registered as Trade Mark 
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in the United States, U.S. possessions, and 
Canada, $3.50 a year, payable in advance. In 
all foreign countries, $4.00. Single copies 50 
cents 

Discontinuance Notice of discontinuance 
of subscription must reach the Publication 
Office in Milwaukee, at least fifteen days before 
date of expiration. Notices of changes of ad 
dress should invariably include the old as 
well as the new address. Complaints of non 
receipt of subscribers’ copies cannot be honored 
unless made within fifteen days after date of 
issue 

Editorial Contributions. — The Editor invites 
contributions bearing upon Industrial Arts, 
Vocational Education, and related subjects 
Manuscripts, drawings, projects, news, et 
should be sent to the Publication Office in 
Milwaukee. Contributions are paid for upon 
publication. In all cases manuscripts should 
be accompanied by full return postage 


Articles Indexed. The articles contained in 
the Magazine are regularly indexed in “The 
Readers’ Guide to Periodical Literature,” and 
“Education Index 
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18-A DUAL PURPOSE 
WOODWORKING VISE 


CONTINUOUS SCREW 
WOODWORKING VISE 


the complete 


Your Schoo! Shop will be bet- 
ter equipped when you specify, 
and insist on, Morgan Vises. You 
have your choice of a complete 
range of sizes and types with 
Morgan's Woodworkers’ (with 
exclusive tubular steel handle), 
Machinists’, Pipe and Combina- 
tion Pipe Vises. Every vise UN- 
CONDITIONALLY GUARANTEED. 


Write fer complete catelegve. 


MORGAN 


VISE COMPANY 
112 N. JEFFERSON ST. 
CHICAGO 6, ILLINOIS 








persoctation News 











COMING CONVENTIONS 


Mar. 3-5. Illinois Vocational Association, at 
Jefferson Hotel, St. Louis, Mo. Secretary, Paul 
R. Waugh, Board of Education, Peoria, Il. 

Mar. 17-19. Indiana Industrial Education 
Association, at Purdue Memorial Union Bldg., 
West Lafayette, Ind. Secretary, H. G. Me- 
Comb, 215 State House, Indianapolis, Ind. 

Mar. 16-18. Mississippi Education Associa- 
tion, at Heidelburg Hotel, Jackson, Miss. Sec- 
retary, Floyd C. Barnes, P.O. Box 826, Jack- 
son, Miss. 

Mar. 17-19. New Jersey Vocational and 
Arts Association, at Berkeley-Carteret Hotel, 
Asbury Park, N. J. Secretary, Mrs. Hazel N 
DeCamp, 8 Mountain View Place, Irvington, 
N 


N. J 

Mar. 17-19. Ohio Industrial Arts Associa- 
tion, at Neil House, Columbus, Ohio. Secre- 
tary, C. R. Hawes, 423 Pine St., Greenville, 
Ohio 

Mar 17-20. American Camping Association. 
Pacific group, at Alisomar, Calif. Chairman, 
James Flanders, 2111 Park Grove Ave., Los 
Angeles, Calif. 

Mar. 18-19. Caltfornia Industrial Education 
Association, at San Diego, Calif. Secretary, 
Lee D. Bodkin, 131 Education Bldg. Uni- 
versity of California, Los Angeles, Calif. 

Mar. 25. Alabama Vocational Association, 
at Phillips High School, Birmingham, Ala. 
Secretary, H. R. Culver, Thach Hall, Auburn, 
Ala 

Mar. 30-Apr. 2. American Camping Asso- 
ciation, Regional, at Peabody College, Nash- 
ville, Tenn. Chairman, Henry Hart, depart- 
ment of conservation, Nashville, Tenn. 

Apr. 3-7. American Personnel and Guidance 
Association, at Conrad Hilton Hotel, Chicago, 
Ill. President, Donald Kitch, chief, Bureau of 
Guidance, State Dept. of Education, Sacra- 
mento, Calif 

Apr. 11-16. National Art Education Asso- 
ciation, at Clevelend, Ohio, in conjunction 
with Eastern Arts Association 

Apr. 11-16. Eastern Arts Association, at 
Cleveland, Ohio. Secretary, Lillian D. Swei- 
gart, State Teachers College, Kutztown, Pa 

Apr. 14-16. New York State Vocational and 
Practical Arts Association, at Hotel Utica, 
Utica, N. Y. Secretary, Reno S. Knouse, New 
York State College for Teachers, Albany, 
N. ¥ 

Apr. 15-16. Missouri Industrial Education 
Association, at University of Missouri, Co- 
lumbia, Mo. Secretary, Maurice L. Stewart, 
State Department of Education, Jefferson 
City, Mo 

Apr. 18-22. Department of Audio-Visual 
Instruction (NEA), at Biltmore Hotel, Los 
Angeles, Calif. Secretary, J. J. McPherson, 
1201 16th St. N.W., Washington 6, D. C 

Apr. 23. Colorado Industrial Arts Associa- 
tion, at Colorado A. & M., Fort Collins, Colo. 
Secretary, Harold W. Underhill, 3333 E. Colo- 
rado Ave., Denver, Colo 

Apr. 25-30. American Industrial Arts Asso- 
ciation, at Haddon Hall, Atlantic City, N. J. 
Secretary, Kenneth W. Brown, P.O. Box 
2350, Buffalo 23, N. Y 

Apr. 29-30. Wisconsin Association for Vo- 
cational and Adult Education, at Schroeder 
Hotel, Milwaukee, Wis. Secretary, C. D. 
Rejahl, Commercial State Bank Bldg., Room 
211, Madison, Wis 


E.P.T. INSTALLS EPSILON FIELD 
CHAPTER 


The Epsilon Field Chapter of Epsilon Pi 
Tau was installed in London, Ontario, Canada, 
on November 13, 1954. 

The initiation ceremony was put on with 
more than ordinary brilliancy. The initiating 
team consisted of Bert A. Mennie, Windsor; 
J. George Hawled, Sarnia; Leo C. Parent, 
Windsor; Robert M. Smith, Kingsville; Clif- 
ford Seaby, Windsor; Thomas G. King, De- 
troit; and Jack R. Slagle, Detroit. 

The initiation team were arrayed in caps 
and gowns and the apprentices were piped in 
by a Gordon clansman in kilts. 

Dr. William E. Warner, founder of the 
fraternity, gave the initiation address. 

Laureate member, Dr. Henry Herrmann, 
master craftsman, philosopher, and musician 
from Detroit, gave the installation address. 
He prefaced his talk with a beautiful medley 
of Scotch tunes. 

The subject of his address was “A Human- 
istic Education for Industrial Man.” 

The audience of about 180 persons was 
composed of distinguished educators from the 
United States and Canada. 


LOS ANGELES COUNTY INDUSTRIAL 
EDUCATION ASSOCIATION 


The Los Angeles County Industrial Educa- 
tion Association held its second meeting of the 
school year at East Downey Junior High 
School in Downey, Calif., on December 10, 
1954. The Reynolds Aluminum Company of 
Los Angeles presented a program of “Do-It- 
Yourself.” a 

Approximately 300 teachers and adminis- 
trators were present at this meeting. East 
Downey Junior High School is one of the 
newer schools of the Downey district and the 
teachers toured the school and shops before 
dinner. 

After dinner, seven teachers presented 
“quickie” teaching tips. The tips are short 
presentations on some project, teaching aid, or 
teaching short cut that an individual teacher 
has found to be effective in his teaching. This 
exchange of ideas has proved to be popular 
at these meetings, and much benefit to all 
people present comes through these new ideas. 

Following the quickies, Robert Holland of 
the Reynolds Aluminum Company and his 
team of demonstrators were presented. 
gave the advantages of Reynolds Aluminum 
and showed samples of “Do-It-Yourself” proj- 
ects using their various forms, patterns, and 
shapes. All members present were then led 
through the making of a spice rack using 
ordinary scissors for the cutting and making 
the bends by hand. It was a very interesting 


program for all. 


ARIZONA INDUSTRIAL ARTS 
ASSOCIATION CONVENTION 


The Arizona Industrial Arts Association 
held its annual meeting during the state teach- 
ers’ convention in Phoenix, Ariz., November 
6 and 7, 1954. 

A resolution was passed to try to form an 
association with the vocational teachers 
throughout the state. Work on this resolution 


(Continued on page 6A) 
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Train them on these 


with these up-to-the- 
minute features 


.. + the tools they'll use 
because they’re the tools 
industries choose 


We asked men in the field. . . carpenters, builders, 
men in industry . . . the men who use saws. . . what 
they wanted in a portable electric saw. They told 
us. And now B&D has made these saws, incorpor- 
ating all the features saw users say they want. 


Note each of them. In the years ahead your stu- 
dents will have these features to aid them in their 
work. Why not help your students by teaching 
them shop practice with the type of tools they 
will use later? 

Other Black & Decker Tools include: 


Easy-grip hondie... at natural sawing 
angle... plus second hand-hold . . . cord 
is out of the way. 


Power to spore ...on the toughest jobs 
... because all motors ore B&D-built just 
for these saws! 


2-point suspension . . . not one but two big 
wing nuts hold saw steady at every depth 
and angle! 


Huskier build ...larger shoe... for solid base, 
4 greoter stability on every cut you make! 


Sofety-lift guard . .. large guard lift-lever 
5 lets you retract lower guard by hand sofely! 


Like all B&D Tools, these B&D Heavy-Duty 
Saws (6", 7", 8", 9") are built with husky housing 
and precision parts. Expertly made to exacting 
engineering standards, they will last and last. In 
the long run they will prove a great saving over 
cheaper types. Priced from $64.50. See them dém- 
onstrated at your nearest B&D outlet. And write 
for Saw Catalog. Address: Tue BLack & Decker 
Mrs. Co., Dept. 2103, Towson 4, Maryland. 


LEADING DISTRIBUTORS EVERYWHERE SELL 


& 


PORTABLE 
ELECTRIC TOOLS 


PORTABLE GRINDERS 


VALVE REFACERS 





6A 


MARCH, 1955 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 








ASSOCIATION NEWS 


(Continued from page 4A) 
is now in progress, Plans were discussed for 
an annual exhibit for student projects. This 
exhibit would be on a competitive basis and 
projects would be exhibited from schools 
throughout the state. The exhibit pians were 
accepted and will be worked out through sec- 
tional industrial-arts clubs operating through- 
out the state 
The following officers were elected for the 
1954-55 school year: James J. Kinsey, Sunny- 
side Junior High School, Tucson, Ariz., pres- 
ident; C. J. Hansen, Phoenix Union High 
School, Phoenix, Ariz., vice-president; and 
Harry Goldstein, Tucson Senior High School, 
Tucson, Ariz., secretary-treasurer 





SHELDO 


CHICAGO 





Better 
SCHOOL 
LATHES 

—for students 

—for instructors 


NORTHERN VIRGINIA INDUSTRIAL 
EDUCATION CLUB 

The Northern Virginia Industrial Education 
Club is composed of industrial arts and vo- 
cational education instructors from Arlington, 
Fairfax, and Prince William Counties and the 
cities of Falls Church, and Alexandria, Va. It 
held a dinner meeting in Falls Church, Va., 
on December 8, 1954. 

Following the dinner, Leonard W. Vaughn. 
director of counseling services at the George 
Washington University, gave an address on 
the topic, “What Proper Guidance Can Do 
to Aid the Child in His Industrial-Arts 
Experiences.” 

This was followed by a business session 
and a tour through the Falls Church High 
School industrial-arts department Robert 
Simms 


Precision 


LATHES 


HELDON PRECISION LATHES 





Modem A 


for ooner feeds 
bulit-in satety interiock 





Quich Change 


wide number sihae and 


le lathe is running 


Wiad tlle 
fiaar she's 


pansy eeaages™™ 
4 a re 


MEAVY, RUGGED BED. 








are standard in leading vocational schools 
and industrial arts shops. They are of modern 
industrial design — in weight, power, capacity, 
speed range, extreme accuracy, safety, ruggedness 
and long life. Hence they permit practical shop 
courses and worthwhile projects. 

They accustom students to “big lathe” power and 
controls; to big lathe “feel” and performance, build- 
ing student conffience satisfaction and skill. Still 
they are safer, with new safety switches, aluminum 
shear pins, safety color code, and all gearing, belts 
and drive pulleys completely enclosed. 

They minimize supervision and work load 
requirements for instructors. They end laborious 
and costly maintenance. The large “‘Zero Preci- 
sion” Taperer Roller Spindle Bearings hold their 
accuracy in spite of student abuse. Bearing mainte- 
nance is reduced to a fractional turn of a take-up 
collar after long hard usage. 

Produced by modern methods in a specially 
equipped machine tool plant Sheldon Lathes are 
priced to school budgets. 


Write for catalog describing 10°, 11°, 





SHELDON MACHINE C0., INC. 


44 N. Knox Ave., Chicago 41, Illinois 


See ovr display at the Western Metal Show, Booth 614. 


MEETING OF THE T.LE. AT 
PITTSBURGH 


The Trade and Industrial Education As- 
sociation meeting on January 14 was held at 
the Rockwell Manufacturing Company, = 
North Lexington Ave., Pittsburgh 8, Pa., 
7:30 p.m 

A short business meeting was held at 7:45 
p.m. Then Bob Prince, the famous sports- 
caster, gave a short talk on sports, after which 
a demonstration on the use of their Delta 
tools was given by the Rockwell Mfg. Co. 

The Trade and Industrial Education As- 
sociation had the honor of being the first 
group to vitw the new Delta equipment in 
the newly constructed Delta display and dem- 
onstration room 


OHIO INDUSTRIAL ARTS 
ASSOCIATION 


The annual convention of the Ohio Indus- 
trial Arts Association will be held March 17, 
18, and 19 at the Neil House in Columbus, 
Ohio 

The convention theme will be “Shop Plan 
ning and Organization” — as it relates to the 
teacher-on-the-job. 

Frank Seidel, president of Storycraft, Inc., 
Cleveland, Ohio, will be guest speaker at the 
banquet Friday evening. Mr. Seidel is the 
creator and writer of radio program, “The 
Ohio Story.” He wrote “Men Who Made 
History,” and writes programs for motion 
pictures, industrial firms, and radio stations 

- Robert S. Deafenbaugh. 


BROOKLYN GUILD GUESTS AT 
N.Y. UNIVERSITY 


The Brooklyn Guild, Teachers of Industrial 
Arts, City of New York, were recent guests 
of the industrial-arts department of New York 
University. 

The program consisted of a guided tour oi 
the shops in the Barney Building and an ad- 
dress by Dean Ralph E. Pickett on the topic, 
“Integration, Theory and Practice.” 

Among those in attendance were Dr. Robert 
Thompson and Professor John Adams of the 
staff, and John M. Hurley and Stacy Maney 
of the industrial-arts department, city of New 
York public schools. 


THE STOUT GUIDANCE CONFERENCE 


The Stout Institute, Menomonie, Wis., held 
its fourth annual guidance conference on the 
Stout campus Thursday, January 13, 1955. 

S. A. Hamrin, professor of education at 
Northwestern University, and noted author 
in the field of guidance, discussed “Guidance 
Teday in America,” at a general meeting. 
Six sectional gatherings on specific phases of 
guidance were than held in the forenoon and 
an additional six round tables in the after- 
noon. 

Following the sectional gatherings, delegates 
reconvened in general session for a confer- 
ence summary and closing remarks by Pro- 
fessor Hamrin. 

Participating in the sectional meetings, 
under the general chairmanship of Dr. Ralph 
G. Iverson, director of student personnel serv- 
ices at Stout Institute, were a _ practicing 
psychiatrist, members of the Wisconsin State 
Department of Public Instruction, consultants 
of national test bureaus, personnel from city 
and state boards of adult and vocational edu- 
cation, and area school principals and guid- 
ance directors 

Four Stout Institute coeds appeared at one 
sectional meeting, demonstrating techniques 
ot leading counseling interviews. Miss Carol 
Duncan, director of dormitories at Stout and 
a member of the college counseling staff, 
described the use of role playing in classroom 
situations. 


(Continued on page 278A 
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“I’m really sold on AMF De Walt 
as a safe multi-purpose tool!” 


says E.F Wilson, Instructor, Vocational Agriculture Dept., George Wythe High School, Wytheville, Vo. 


wer 


: —— 
AMF De Wolt’s big SAFETY-PLUS é = | Ge, PY 
feature—the Schoo! Sefety Guord : 
—hes brought all-new sofety to : ’ 

school shops. 


—_! cross curs | 


'T mitens | 
‘le ' 


“Like most instructors, | was wary about having my students work 


with a multi purpose tool. But when I saw how safe AMF 
'T Rips * i 


De Walt® is, I got one right away. Now my students can learn SS 
! 


as many as 15 different operations 
“And I don’t worry about their safety, thanks to features like 
AMF De Walt's Blade and Arbor Guard, Anti-kickback \ Gesthia 
Device for all operations from ripping position and the new Automatic Core, ema 
Safety Carriage Lock. That's why I'm really sold on AMF De Walt.” : 
Yes, AMF De Walt is safe and versatile. What's more it’s easiest 
to teach and learn. Makes al! cuts quickly... accurately ae 

: ays $ '' DADOES CS enn 
Write us c/o Dept. 14-53-55, or your AMF De Walt dealer for illustrated ee 
catalog. Send for two 16 mm. movies on AMF De Walt ' 


ideal for classroom instruction 


De Wait Inc. Lancaster, Pa. 


: — 
/ — 
’ curs, RAFTERS 


i 
_!T BEVEL pips 


POWER SAWS 


Subsidiory of AMERICAN MACHINE & FOUNDRY COMPANY, New York 
IN CANADA: De Walt Canodo Limited, Guelph, Ontorio 
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is the 


"7 "SHNPE for 


Students and teachers alike acclaim the 
ATLAS 7” as the ideal shaper for school 
shop use. And for sound reasons. 





It’s the easiest to operate .. . students 
learn faster! 


A quick check of the exclusive features 
descri on the facing page will show it’s 
the most ruggedly built of any 7” shaper. 
Hundreds of shops praise its outstanding 
ability to withstand rough student use year 
after year. 


It has many important safety features! 


And, ATLAS is the most practical shaper 
for the school shop. It handles the complete 
range of shaping operations — quickly, easily 
and accurately. It’s compact — permits more 
pupil stations in any given area. And it’s low 
in initial cost and economical in operation. 


Read the details, then send for a complete 
catalog and compare — We know you'll agree 
ATLAS is the shaper for your shop. 


7 INCH STROKE © 4 SPEEDS * 5 AUTO- 
MATIC CROSS FEEDS * COMPLETE V-BELT 
DRIVE © CRANK TYPE RAM DRIVE 


~ CLAUSING HEAVY DUTY PRECISION TOOLS 


VERTICAL MILLER 


Millis, drills, bores, reams and 
shapes — at all angles— with one 
work setup! 6” x 24” table, 7 ball 
bearings in drive, 3” quill travel, 
six speeds — 180 to 3250 R.P.M. 


6300 SERIES 18” DRILL PRESS 


LATHE 

eavy-duty drill with many 
Has fully enclosed headstock, ponte Mere for broad and 
outboard drive, quick-change thorough instruction. Drills .s o- 
1 5 — - ter of 18%” circle. Capacity, % 
1%” bore — 1” co et capacity — 
‘Zero-Precision” Timken ta ——- —_— rind 
roller bearings — No. 3 ait ‘ 
stock with tang socket. 
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~ Safest and Most Practical 
SCHOOL SHOP TRAINING 


Gitlas.is THE SAFEST! 

Several features contribute to the extra measure of safety 
you get with an ATLAS. It’s the only 7” shaper that doesn't 
require students to reach inside the machine to make adjust- 
ments! The belt tension lever is also a brake that permits 
stopping ram instantly without stopping motor. And belts and 
pulleys are completely guarded. 


IS EASIEST TO OPERATE! 


All controls are conveniently located within easy reach. 
Stroke is positioned by a crank control on top of ram — an 
ATLAS exclusive. And another important exclusive feature 
— stroke length adjusting mechanism is operated by hand 
crank and set with a grip lock — the adjustment is made out- 
side the machine. Counter-shaft lever stops ram without stop- 
ping motor — saves time in selecting and changing speeds. And 
the crank furnished operates all controls. 


Gitlas.\S THE MOST RUGGED! 

The difference between ATLAS and other 7” shapers is 
obvious on the outside, and even more apparent inside. Its 
construction is more massive and bearing surfaces, too, are 
unusually large. What's more, the bull gear, semi-steel iron 
with 1” face, is the largest of any 7” shaper. The crank arm is 
a special nickel-chrome-vanadium alloy steel forging and the 
crank block is wear-resisting super-Oilite. Another exclusive 
that means longer service with an ATLAS — the bull gear and 
pinion gear turn on Timken tapered roller bearings! 
Gibs and thrust collars provide for full take-up for wear. 


thas. HANDLES EVERY OPERATION! 

With 7” stroke, 4 speeds, 5 automatic cross feeds, complete 
V-belt drive and crank-type ram drive and swivel vise — 
ATLAS has all the construction and operating features of 
larger shapers — students trained on an ATLAS can operate 
shapers of any size. Why not equip your shop with three or 
four ATLAS shaper stations — it mill cost no more than a 
single larger shaper station! 


Atlas. crinver-Hone 


Grinds, hones, buffs, 


sands! Oilstone: 5” 
dia. 120 and 320 grits, 
speed 110 R. P. M. 
Grinding wheel: 6” 
dia. med. grit alu- 
minum oxide. 

bearing spindle... 
oil bath lubrication. 


Glas. 15" DRILL PRESS 


15” floor and bench models include 
new operating and durability fea- 
tures. 4-ball bearing “floating drive” 
for long accuracy life. Extra heav 
head, table, column, base. New d 
control stop. 12%” bench size also 
available. 


SAFE, CONVENIENT CONTROLS 


Combination belt tension lever and 
brake stop ram without stopping 
the motor. The automatic cross feed 
is engaged by a toggle pawl con- 
trolling a fully enclosed steel ratchet 
gear. Five feeds are available in 
either direction. The stroke-posi- 
tioning control at the top of the 
ram operates screw through two 
mitre gears. Lock handle and clamp 
secures ram to crank-lever yoke 


RAM DRIVING MECHANISM 


The ATLAS crank-type ram driv- 
ing mechanism is unusually power- 
ful. The bull gear is supported by 
two heavy-duty Timken tapered 
roller bearings, one housed in 


RUGGED COLUMN AND RAM 


Column is massive, box-type, 
heavily ribbed and braced. 
Cross rail ways and guides for 
ram ways are cast integrally 
with column. Unusually heavy 
ram. Ram ways are wide and 
thick, bearing on tops, sides 
and bottoms of guides. They 
are precision-ground and hand- 
fitted. Length of stroke in 
inches is shown by indicator 
on graduated index plate 


shaper frame and the other at outer end of 


bull gear sleeve flange. 
steel iron with 10 pitch teeth and 
driven by a steel pinion gear. 

shaft runs on Timken tapered roll 


The bull gear is semi- 


l-inch face, 


Pinion gear 


er bearings 


Nickel-chrome-vanadium alloy steel crank arm 


parallel-ground on outer surfaces 
and lapped on inner “slide” 


and milled 


CONDENSED SPECIFICATIONS 


Length of Ram Stroke 

Strokes per Minute 

Cutting Speeds, Feet per Minute 
Table Travel 

Distance Table to Ram 


Overall Dimensions 
Write far C 


"x7" 

45-76-122-186 

3% te 116 

9%” horizontal, 5” vertical 
Maximum 5%", Minimum 2” 
17” x 36” x 26" high 


ATALOGS, WALL 


CHARTS, SAFETY POSTERS 


Atlas. Press. 


306 N. PITCHER STREET, KALAMAZOO, MICHIGAN 
ATLAS WOODWORKING POWER TOOLS 
ATLAS METALWORKING MACHINE TOOLS 


CLAUSING HEAVY 


DUTY MACHINE TOOLS 


(Quality Machine Tools Since 1911) 
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STANLEY TAY ,(// a 14 


Here are three new sets of furniture plans for workshop projects. Complete 
eur king drawings for each project are pnoted on both sides of a 3-hole punched, 
B'6" « 11° sheet with « list of lumber aeeded on the back of each sheet 





Set CM! —25¢ per set Set CM2—25¢ per set Set CM3—25¢ per set 
Living room chair Dressing table Corner table 
Aodney shaped coffee table Holly wood headboard Writing desk 
sede chair Mep table Step end table 
Nest of tables Large chest of drawers Student s home desk 
Arm chaor Chest of drawers Vanity or desk bench 


WOOD CHISELS 


“YANKEE” VISES The “Yankee” No. 993-—Use on 


work bench, drill press or other 
machines. 2% ° jaws open to 3!" 
Other models in 1'4", 2° and 1° 
jaw sizes. All have grooved “\ 

block for holding rounds, etc 


Swivel bases for all “Yankee” 
ea] Viees are. available 
No 


The “Vankee No wus 2%" 
jaws. Here's « practical angle 
vise for your machine shop. For 
quick act cps of work to be ma- 
chined accurately at an angle 
Jaws open to full capacity (3°) 
at any angle. Grooved “V™ block 
for holding rounds, etc., supplied 
with cach vise; aleo made with 
detachable swivel base 


Stanley Nos. 40 and 50—Sturdy 
“Boy-Proof” Tools for trouble- 
free performance in school shops 
One-piece alloy steel blade and 
shank extend almost through the 
handle. Tough plastic handle as- 
sembled to blade—will not come 
loose. Steel cap on handle trans- 
mits hammer blow directly to 
cutting edge of blade. Both chisels 
made in complete range of sizes 


ELECTRIC 
DRILLS 


Mo. 112 


Mo. 244 


The Stanley No. 264A. ‘4° capacity in steel. Ideal in The Stanley No. 112. This general purpose drill has a capecity 


mse and weight for all general purposes. Power of \4" im steel and 146° in wood. 225 r.p.m. full load speed. Bench 


yet light in weight. 1100 rpm. full load stands are available for this, and al] Stanley Electric Drills 





Educational Dept. Stentey Tools, 473 Eim St. New Gritain, Conn. 


FREE ( Pheeee ecod me Stanky Tool Catakee No. 34 
FREE Please ered me the Stankey Electric Tool Cataing 


PREE Please eeod me “Venkee™ Tool Book V6! 
Picase send me ( ects of Plan CMI at £56 cack 
acts of Plan CM at 5¢ ~ack 


ects of Plan CMS at 254 cack 


. 
NAME 
SUBJECT YOU TEACH 
oa POSITION 
SCHOOL ADDRESS 


A Division of The Stanley Works ary 
HARDWARE © MECTEX TOOLS © STEEL STRAPPING © STER 
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Just off the Press 
—the revised edition of 





=] od 


CENERAL PURPOSE—benches, cabinets, tables, stands Seale \4” to the foot 


a 








Typical Page (actual size 84%" x 11”) featuring Template illustrations 


co same under the experi- 
enced direction of the Edu- 
cation Department of Walker- 
Turner, this second edition of the 
SCHOOL SHOP PLANNING MAN- 
UAL provides the wealth of prac- 
tical aids to successfully plan 
both layout and equipment for any size, any type of 
school shop 


Complete to the smallest detail, it is one of the 
best books of its kind including well-organized dis- 
cussions on the essentials of school shop planning, 
planning principles and architectural requirements. 
Besides many helpful photo-layouts of 3-dimensional 
scale models of actual custom-designed shops now in 
operation, it also contains a complete listing of sug- 
gested equipment for all types of shops including 
metalworking, automotive maintenance, ceramics, 
textile fabrication, graphic arts and woodworking. 


A separate section of the book, printed on heavy 


stock for cut-out purposes, features a complete variety 
of templates. Over 700 of these template “tools” illus- 
trate all types of shop equipment—machines, benches, 
cabinets, even student figures, etc. — in two scales: 14 
inch to the foot, and 1% inch to the foot. 


Whether you plan to design and equip a new shop, 
or expand and improve your existing shop, the 
Walker-Turner SCHOOL SHOP PLANNING MANUAL 
belongs in your library. The price is $1.00 postpaid. 
Just clip out this advertisement, attach a $1.00 bill, 
and send to... 





4 
’ 


_ KEARWEY pet TAECKER (ConroraTion 


RILL PRES © Esnine Fd fot te * RADI 





Be ci Tne ke ated 
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Now Cincinnati 
offers a full-size 
lathe at a 

price to suit 
school budgets 


You'd like to train your students on 
the tools industry uses. You want to 
send them to their first jobs unawed 
by all-geared head lathes... by a 
wide range of spindle speeds. . . or 
by direct-reading shifting and preci- 
sion spindles. And now you can! 

The new Cincinnati 124%” x 18” 
Tray-Topette provides all the 
speeds, all the feeds, all the precision 
of a quality production lathe at a 
price to suit school budgets— 
$1,868.25 including motor and con- 
trol, f. 0. b. factory. 

Compare the price of the Tray- 
Topette with thatof a typical ‘‘school 
lathe’’ and then check all the extra 
features it offers: Cincinnati’s exclu- 
sive Color Match Speed Selector. 
Ground bedways. Totally enclosed 
quick change box and double-walled 
apron, both with automatic lubrica- 
tion. Oil shot pump lubrication of 
ways and cross slide. Hardened gears 
in all three transmissions. 18”, 24”, 
30”, 36”, or 42” center distances. 

Get all the facts now, plus the 
name of your nearby Cincinnati 
dealer, by writing for Catalog T-118. 
There’s no charge or obligation. 


OLRM URIS Seeee = Cincinnati Lathe & Tool Co., 3212 


CINCINNATI 
LATHES and DRILLS. 














A COMPLETE LINE 
OF J-LINE MACHINES 


4-120 
20° BAND SAW 


+180 
18 « 6 SURFACER 


4-147 
COMBINATION 
DISC & BELT 
SANDERS 


J-150 
SHAPER 


4-140 
MORTISER 


Yi. Weallmercuse 


BELOIT. WISCONSIN 


Guiles pe 
NEW FENCE 


YATES-AMERICAN 
Beloit, Wisconsin 


Please send complete information on the items 
ea 
checked. 


hines 
Woodworking Mac 
GO SUT TERHBADS ( KNIVES oO — 
O The NEW FENCE for the J-131 Jointe 


Tite 
a re 
Firm a mms —_ 
im 


ve 
Ci 
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... puts the right tool 
Snap <— ight at their finger tips ! 


MECHANICS STANDARD 
_ @ Without a complete set of modern tools, 
SERVICE SET shop training is as difficult as classroom 
instruction with inadequate and obsolete 
text books. Every tool in the Snap-on 
Standard Service Set is a basic in the kit 
of a competent, high-earning mechanic. 
Working with such tools, students 
rapidly learn the difference the right 
tool makes in speed, good work, 
pride of workmanship. There 
are 166 toois in this set, fully 
described in Snap-on’s com- 
plete catalog of hand and 





bench tools. Free to 
school officials and 
instructors — write 


for your copy today. 


*Snap-on is the trademark of 
Snap-on Tools Corporation. 


No. 5166-GS-B 





TiaCVCsA Ie SNAP.ON TOOLS CORPORATION 


8074-C 28th Avenve * Kenosha, Wis. 
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ARE 


BOTTLENECKS 
holding your 


students back ? 


NEW SHOPSMITH* Mark 5 Flexible Work 
Station is like a complete extra shop 


Periodic overloads plague every shop instructor, block effec- 
tive teaching techniques, slow students’ progress. 


New SHOPSMITH Mark 5—the only flexible power tool 
work station—virtually doubles the capacity of your power 
equipment. For with SHOPSMITH, you can convert an idle 
tool into the one most needed at the moment. 


One minute, it can be a 9” circular saw... the next, a 
12” disc sander, a 34” lathe or a 1642” floor or table model, 
vertical or horizontal drill press. New Power Mount makes 
it easy to add a jigsaw or jointer. And several SHOPSMITHS 
open a whole new approach to group instruction. 


Here, then, is equipment you fit to your method of teach- 
ing, instead of vice versa. Here is a tool that compares in 
operation, accuracy, capacity and safety with any of the 
power tools in your shop. Here, too, are important exclusive 
features—Speed-Dial (just dial the speed to fit the job), 
Power Mount, chrome rust-proofing, 75 new features in all. 


SHOPSMITH comes complete with built-in %-hp. motor 
and bench for only $269.50. Saw guard accessory, $11.95. 


oT M Reg U S. Pat Off and foreign countries 


MAGNA ENGINEERING CORPORATION 
Dept. 296-U, at factory nearest you 











SHOPSMITH 15S 


stand ready to pro 
ginner Speed-Dial 


for any job 
Miter Gauge Satety Grip 


blede Optional sew 
a . 
biade-to-fence capacity 


THE SAFEST power TOOL 


ever DESIGNED! 
ick of the quarded OFF-ON 
safety features 


tect the most awkward be- 


gives exactly the right spent 
Belts and pulleys are safely enclosed. 
. keeps hands clear 

+ added safety As 


{ ” 
quard 4 sftors full 48 


circular s@w, SHOPSMIT 














SHOPSMITH as a 16%” drill press 
New depth contro! dial gauges 
quill feed. 14” x 18%” tilting 
table. Miter gauge and rip fence 
serve as handy jigs. As « horizon- 
tal drill, SHOPSM’TH gives un- 
limited capacity, complete 
flexibility. 


SHOPSMITH as a 34” lathe 

Universal tool rest slides parallel to work, 
quickly adjusts in height with rack-and-pirion 
control. Eccentric cup center mount offsets up 
to '/,” for accurate taper turning. Speed-Dial 
gives unlimited speed selection 


SHOPSMITH as a 12” disc sander 

Quill feed allows sanding disc to be fed into 
work for greater accuracy, safety. Easily set 
up for precise duplicate sanding. Extra disc 
can be attached to auniliary spindle for rough 
and finish sanding. 


12819 Colt Rd., Cleveland 8, Ohio, OR Menlo Park, Colifornia Nome 


Please send me 20-page catalog on the New SHOPSMITH and Address 


information on school applicotion of SHOPSMITH City 
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COILUMBIAN VISES 
are preferred by schools... 


EVERYWHERE/ 


Dependability, ease of operation, long life 
—these are only a few of the many reasons why 
more Columbian Vises are used in school shops 
than any other make. 


f 


) 


‘ 


, 


7 


By training your students on Columbian 
Vises today, you prepare them well for essen- 
tial production jobs in industry—on which they 
will use Columbians tomorrow. A-0023 


there is 8 f 


> COWMBIAN VISE 
S for every need 
>. and purpose— % 


COLUMBIAN 


Y/ shod "We Columbian Vise & Mig. Co 


crevetanmwod4, Ownioed 


Also manufacturers of Columbian Levels 
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The Finest -_ 
Metal Cutting 
Lathe 

Anywhere 

Near 

Its Price! 


c 
q DELTA 11” Metal Cutting P 
> Lathe 


5 Years in the Making .-~ 
Pre-tested in School Shop Use! 


After five years of painstaking development after 
many months of intensive testing in busy school 
sho Delta’s great new 11" metal cutting lathe is 

yy for you to see... to use. . . to compare with 
any other lathe of comparable size! 

You’ ll see all the precision, durability, and safety 

you've learned to expect in a fine Delta Quality 
machine—but you'll see much more. You'll see that 
only Delta gives you: 
EXCLUSIVE BACK GEAR SHIFT LEVER that eliminates the need 
for using wrenches, pulling out pins, or opening 
guards to shift from direct spindle ive to back gear 
spindle drive, loose or locked spindle . . . 


PERFECTED VARIABLE-SPEED DRIVE offers a speed range of 
45 to 1550 rpm with an infinite choice between that 
range ... Plus the high torque transmitting power of 
matched V-Belts. No other lathe gives you this com- 
bination of power and convenience! 


CHOICE OF SPINDLE NOSES. Only Delta gives you choice 
of safe L-00 ad Brine Key Drive or conventional 
2\"'-8 Threaded Spindle Nose at no extra cost. 


DELTA DELTA QUALITY POWER TOOLS 


Another Product of Rockwell 


DELTA-~-QUALITY COSTS NO MORE 


PCO OO 22 O22 22222 


L 


In fact, in the Delta 11” Metal Cutting Lathe, 
you'll see more convenience, precision and safety 
features——more built-in Delta Quality “‘extras’’—than 
you can find in any other lathe, regardless of price! 


SCHOOL SHOP TESTED 


After Delta engineers had created what they con- 
sidered the finest metal cutting lathe ever built for 
school shop use, they asked school men for their 
verdict. Delta lathes were tested in actual use for 
many months in busy school shops. In every case, 
instructors and students alike were enthusiastic! 

See the new Delta 11’ Metal Cutting Lathe now. 
Try it yourself. Compare it with any other lathe on the 
market. Send the coupon for the name of the Delta dealer 
nearest you who has this new lathe development on 
display and available for immediate delivery. 





Delta Power Tool Division, Rockwell Manufacturing Co 
402C N. Lexington Ave., Pittsburgh 8, Po 


[_] Please send me nanie cf nearest Delta Dealer who has the new 


Delta 11” Metal Cutting Lothe under power 


[_] Please send me complete catalog information on new Delto 11” 


Metal Cutting Lathe 
Name 
School 
Address 


County 


> ee oe ee ee ee ee ee ee ee ee ee oe es 
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FOR THE MODERN SCHOOL SHOP 


NO. 10 HOLLOW CHISEL MORTISER 


The Powermatic No. 10 is fast becoming the most popular 
Hollow Chisel Mortiser in the Modern School Shop. The 
“MAGIC” action of the sliding head forever banishes the stick- 
ing, jumping and pounding common in most hollow chisel 
Mortisers. 


Extremely heavy in construction and designed for production 


work; this poner made machine is priced well within the 
budget of the School and small cabinet shop. 


The compound table permits operator to mortise at any angle, 
while the rack on the table cade successive cuts in a straight 
line without unclamping the work. Write for complete 
information. 


PRICED COMPLETE with 1 HP motor 


Alse Manufacturers of 12”, 16”, 20” & 24” Planers, Chain Saw Mortisers and 
Single End Tenoners. 


MANUFACTURED BY 


POWERMATIC MACHINE COMPANY . McMinnville, Tenn. 




















CRESCENT 
P24 PLANER 


PRESSES 0 soar corneas 


@ REVERSIBLE FEED 
FOR SCHOOL SHOPS @ 4 DRIVEN FEED ROLLS 


@ 5-7'/,-10 HP MOTORS 


An ideal press for school shops, requvir- 
ing pressures up to 3 tons. Just the right @ SEPARATE |-HP FEED 


size to handle practically all work usually MOTOR 

j hops. Al idel ed | 
pir bet We eee @ MAGNETIC STARTERS 
HAND WHEEL — Advonces the ram 
0 OD WOR. Gane 68S onrty. A heavy duty, precision built single surfacer designed to produce 
ADJUSTABLE HANDLE — Position is a fine finish on a variety of planing jobs. Costly extra opere- 
adjustable with a ratchet. tions, such as rough sanding, are eliminated by obtaining « 
OUN or ; quality finish cut first on a Crescent Planer. 
c TERWEIGHT — Keeps handle in Join the many users, in Pattern Shops, Manual 
uppermest normal pesifion Training Schools, Furniture Factories and other 
AUTOMATIC BRAKE — Avtomotic industrial Plants who have discovered that fast 


pressure brake holds rom in any position. high speed planing with Crescent means low 
cost end products. For complete details of 


MACHINED TABLE — Lorge surface models P-18 and P-24 Planers—Write for free 
provides accurate work support. Bulletin 204. / 


Mfrs. of Circular and Band Sawmills, Power / => —~ 
SQUARE RAM — Heat-treated ram with Feed Rip Saws, Multiple Cut Off Saws, Swing (-- == 


large bearing surfaces and shimmed cap Cut Off Saws, cingle Surfacers, Jointers and . 
Band Saws 


to provide long weer. 
ENGINE COMPANY wih tue ENTERPRISE company 


653 SEVENTH STREET ROS eTIEGL © gues pee eee 
GRAND HAVEN, MICH.| COLUMBIANA 1, OHIO. U.S. A. 
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GOODHEART- WILLCOX 


BOOKS if 


THAT TELL AND 


Show How / 


CREATIVE HANDICRAFT 
by Iva C. Madden, Isaac Crary School, Detroit, Mich. 


Teaches STUDENTS to THINK and to PLAN. 
A complete course in elementary craftwork de- 
veloped especially for boys and girls in grade school 
and junior high classes. A 224 age (8, x 11) book. 
Over 250 illustrations. Teaches fundamentals of 
using tools and other shop equipment, correctly and 
safely. Covers construction materials and latest as- 
onthe and finishing procedures. Develops creative 
abilities and the appreciation of good tien and 
workmanship, Wide variety of Projects of proven 
student interest. 








IRA MADDEN has been honored with the Master Teacher and 
Teacher of the Year awards! His students have in last 4 years 
won 22 Ford Industrial Arts Awards! 


PRACTICAL CARPENTRY 


Used by more than 900 schools! Over 1100 illustrations! A real easy-to-understand 
encyclopedia of building information. Large, crystal clear drawings show complete 
house construction details, from foundation to roof; reduces the job of building a 
modem home to simple steps. 

Places special emphasis on proper techniques so the beginner will understand and 
become acquainted with generally accepted carpentry practices and the use of 
modern building materials. 


MOTOR SERVICE’S NEW AUTOMOTIVE-ENCYCLOPEDIA 


A complete automotive library in one easy to use volume. The encyclopedia teaches 
FUNDAMENTAL Principles of operation and Basic service Procedures — the 
foundation on which a sound, thorough knowledge of auto mechanics is based. It 
describes in simple, non-technical language and shows by clear illustrations how 
— parts and units are constructed, how the parts work, what goes wrong, what is 
ae & to get top performance in: Power, Speed, Economy, Safety. Used by over 
475 schools! 


OTHER GOODHEART-WILLCOX POPULAR SCHOOS BOOKS 


. CREATIVE HANDICRAFT, Madden (1955) eves $3.75 
PRACTICAL CARPENTRY, Mix & Cirow (1954) 

MOTOR SERVICE'S NEW AUTOMOTIVE ENCYCLOPEDIA (1954) Edited by Teboidt, ’ Purvis 
(How to fix oS all cars built post 25 years) 

FIX YOUR CHEVROLET, Toboldt (1955) 

FIX YOUR FORD, Toeboidt (1955) 

ALL ABOUT HOUSE WIRING, Mix & Pritchard (1954) 

ALL ABOUT POWER TOOLS (1954) (Paper) ; 

BAILEY’S HANDBOOK OF QUESTIONS AND ANSWERS FOR ENGINEERS AND FIREMEN 
YOU CAN GROW MORE CORN, Dungeon, Lang, Lowery 

FARM MECHANICS POWER TOOL MANUAL, Mix & Moore 

. AUTO MECHANICS MANUAL ON BRAKES & STEERING, Purvis 

. AUTOMOTIVE SERVICE MANAGEMENT, Packer 

. MODERN WELDING PRACTICE, A'thouse & Turnquist.. 

. MODERN ELECTRIC & GAS REFRIGERATION, Althouse & Turnquist 

. SHEET METAL DIE DESIGN, Verzani, paper binding 


. VOCATIONAL MATHEMATICS (Shop Arithmetic), Schumacher, MAIL COUPON TODA y; f 
_ Weeanional® MATHEMATICS (Geometry, Algebra, Trigonometry), 
Schumac paper ’ 
. PLUMBING AND mpe “erTTines LAYOUT JOB SHEETS, Miller GOODHEART-WiLLCOX BOOKS SENT ON APPROVAL 
inew 1955 edition) Goodheart-Willeox Co., 1321 §$. Michigan, Chicago 5, ill 
Send me on 30 days approval the following books: 


1 maw .~8 6 ££. see eee 
12 13 14 15 16 17 «18 


GOODHEART-WILLCOX co. 20% DISCOUNT ALLOWED SCHOOLS AND TEACHERS 
Dept. 225 ; Nome 
1321 S. Michigan Chicago 5, Ill. aiien 


City Jone State 





8. 


2eNeve wn~ 


SSssrssee_ 
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ence on the type of machines your students will 
eventvelly use. Both machines are priced low 
enough for even the most modest shop budget. 


3600 R. P. M. and offers two feed 
speeds——20 and 40 F. P. M., and 40 
and 60 F. FP. M. Will take work up te 
20” wide by 6” thick. Ruggedly byilt 
for vibrationiess operation. 


The Parks Heavy-Duty 12” x 4” 
Planer. A compact, sturdy thickness 
planer that offers mill planer preci- 
sion at low price. Has feed speed of 
16 F. P. M. at 4000 R. P.M. Will 
hendle moterial as short as 6” ond 
as thin as 1/16”. 


Write for complete descriptive literature. 12” 


Manufacturers of Quality Woodworking Machines 
since 1887, 


The PARKS 
Heavy-Duty 


x 4” PLANER © 


The PARKS No. 20 
20° PLANER 


The PARKS WOODWORKING MACHINE CO., 7 616, 1546 Knowlton St., Cincinnati 23, auedll 


A NEW, LOW-COST JIG SAW 
Perfect for © 

School Shop _— 
Projects! 


DREMEL MOTO-JIG 
SAW OUT-PERFORMS 
OTHERS COSTING 
MUCH MORE! 


ARMSTRONG 





Complete with ROTARY MOTOR 





Teach with the 
standard tools of 
industry. 
Write fer 
Catalog 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 


5222 W. Armstrong Ave. Chieage 30, U. 5. A. 
New York, San Francesco 








POWERFUL... 

Built-in ROTARY MOTOR (not a 
vibrator) cuts 1%" wooed, %" ply- 
wood, metals, plastics, ete. 


GREATER 
VERSATILITY ... 
4-Way-Blade Holder saws in any 
direction — handles any length 
stock. Table tilts 45°, also raises 
and lowers. 


SAFE... 

Foolproof blade guard makes it 
safe to operate, ideal for student 
instruction, 


SIMPLE TO 
OPERATE... 
Just plug it in... flip toggle switch. 


Blades easily changed in a ty. 
Has no blade tension spring + 
adjust. 


ECONOMICAL... 
Inexpensive to buy, to operate and 
maintain. Priced for tight school 
budgets. 


ROCKER ACTION ... 
This exclusive Dremel principle ob- 
soletes the old style blade tension 
spring. Cuts faster — eliminates 
blade breakage. 


engraving and carving tools. 


Dept. 315-6 


Write for free catalog showing Dremel line of electric jig 
ren saws, coping sows, straight-line action sanders, and electric 


DREMEL MFG. CO. tern Wisconsin 
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For Vocational Training... 


NEW Budget Priced 


Plain and Universal Milling Machines 


Kearney & Trecker 
announces the new 
Model CE 3hp No. 2 
and 7¥%hp No. 3... 
especially suited to 
school shop needs 


ERE’S Kearney & Trecker’s 

answer to Education’s need for 

a new milling machine that combines 

quality with low cost. The new Mod- 

el CE’s give you the three most wanted 

features—Efficiency, Ease and Eco- 
nomy of operation. 


The economical Model CE’s are 
available in either No. 2 (3hp) or 
No. 3 (744hp) size — both in plain 
and universal styles. The CE’s fea- 
ture 16 quick-change speeds (25 to 
1300 rpm) and feeds (1 to 25 imp). 
They are ideally suited for a wide 
variety of application — especially 
useful in operator training and dem- 
onstration of milling operations. 


For the full story, contact your 
nearest Kearney & Trecker represent- 7 hp No. 3 Model CE 
ative, or write Kearney & Trecker plain milling machine 
NOTE: Standord equipment 


Corp., 6784 W. National Avenue, _inciudes choice of only one 


erbor support. Overorm brace 


Milwaukee 14, Wisconsin. evailable ot additional cost. 





free Catalog! Ask for 
complete dota on Model 
CE milling machines, cot 
alog No. CE-10. Also see 
ovr catalog in Sweet's 
Machine Too! File. 3hp Ne. 2 


Visual Aids Model CE 
More than 250 schools and universal milling machine 


Kearney & TRECKER Been eee 
Trecker equipment and of only one arbor support. Only Conventional 


viswal training aids. Aids lead Attachment (shown above) is oveilable 


ere available ot — in Model CE Universal mochines. Overorm 
MILWAUKEE 14. WISCONSIN [ieee bins eral eed a = 


derous 
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Plan better shop projects 
ATHE 


€ bog ts - 


BEGINNING and 
INTERMEDIATE 
GROUPS pecause 
of its unique 
gh 
PALLY 
if 


' ADVANCE 


GRouP* 


Students enjoy the industrial type projects that are easily handled 
on this industry-proven 11” lathe with 1” collet capacity, 1%” 
spindle hole, and 24” centers. Rugged, accurate, simple and safe to 
operate, it is an ideal school shop lathe. The ball bearing spindle 
mounting needs no adjustment between 45 and 1500 rpm. The ;rug- 
ged bed has two V-ways and two flat ways precision ground. The 
automatic apron has a convenient, lever-operated disc-type clutch 
V-belt drive, headstock, countershaft and motor are enclosed. Priced 
to stretch your budget dollar. Write for the Logan Lathe Catalog. 


LOGAN ENGINEERING CO. 


LAWRENCE AND LAMON AVE., CHICAGO 30, ILL. 





Ideal for School Shops — and Budgets, too! 


it cuts 2x4’s... 
Geol it new SYNCRO 208 ELECTRIC JIG NEW PORTABLE ELECTRIC JIG SAW 
Biase doer wot pull ingore townrde ‘tas Setedrivee, ia some | DOES WORK OF 7 DIFFERENT SAWS 


blade does not 
do! Ideal tor imetruction in first grede all grades shove 


: 4d t MANUAL ARTS AND CRAPTS. ALL these 
festores ONLY fo SYNCRO 208: Cuts 1%” wood — cuts | Cuts Wood, Plastics, Metals, 
t ¢ eirele equa ine! w oa sur- 
feco -— obfesable arm permits cowing any length material Composition Mater ials, etc. 
oy « Wee plastic, metal, ee ete., Yow 
same - outs smooth edge (no splintering — no sandin 
needed) motor guarenteed against burn-out. Why gamble DALTON 
Get Synero because more Syncro-made saws sold than any other | MODEL D-500 


sell-pewered make! Write low price, Catalog. 
Portable »%& Electric 


JIG SAW 


Exclusive PISTOL GRIP HANDLE 
obsoletes the old style method of 


Perfect for school instruction! ] 
Removes paint, varnish, Ovt- - gripping such a tool around the FAST 
’ 


loots all other portabies = a), \ moter housing to operate it. . . 
—- Fy, | provides COOLER handling, POWERFUL, 
powerlul reciprocating sander | | GREATER sawing accuracy RECIPROCAL 


motor (patented). Low cost. | 
through its easier operation 
ACTION 


The Dalton D-500 is “made-to-order” for the school 

| 7 SAWS chop. It performs « multitude of cutting operations 

FREE SAMPLE i IN ONE quickly, easily, scourately. And if you are working on « 

Steed foe came esol Anthoritative | tight budget, investing in single purpose 

=e gine @eriese Preseretion Does the work chines. In to the Pistol Grip Handle, other 

ANDING HANDBOOK SAMPLE of outstanding features include: A specially built motor 

cont Dien, citer essind. tall os ates that insures fast feeding speeds, no jumping or chatter- 

how nee > anne PAGE ter | ing; Air stream blows sawdust off guide line; Oilite 

(oa tow! one ~ } dl Gietribution! 7 bearings, hardened steel gears; Quick, easy blade chang- 

Se Ee ee ae ee ee ee my SEND FOR | he ras own ree hole for inside yr 

SYNCRO CORP., . 39-35, Oxford, . USA 4 in ak io tao a 

Send FREE your Synero Saw-Sander Catalog ith low Complete with five diferent blades 

presen, also Sample of new Sanding Handbook offered tor 

ater clase use in any quentity ired. 














in Weed, Plastics, Metals, Composition Boards, 
Hard Rubber, Leather, and others. 








LOW PRICES / IT CUTS — Circles streight lines, intricate designs 





COMPLETE SPECIFICATIONS SENT ON REQUEST. 


DALTON MFG. CO., = ws. contrai, St. Louis 5, Me. 





' 

' 

' 

' ‘aa 

: If mot stocked by your hardware supplier, have him order for you. 
' 

' 

' 











SCHOOL SHOP ANNUAL — MARCH, 1955 





THE TOOLS 
THAT MAKE 
PRECISION POSSIBLE 


PRECISION TOOLS 

Give your boys the advantage of work- 
ing with genuine Starrett tools . . . the 
same fine tools used by skilled mechan- 
ics. New 75th Anniversary Catalog 
shows many tools and kits of tools 
especially suited for school shop use 
Write for your free copy 


EDUCATIONAL SETS 


Set of 15, each illustrating an important 
tool and its uses. 8” x 10%” size. 
Punched to fit a standard student note- 
book. Furnished to instructors at cost 


HACKSAWS AND BAND SAWS 


Made with the same skill and care you 
associate with Starrett tools. The com- 
plete line includes hacksaws for cutting 
metal by hand or machine and band 
saws for cutting metal, wood plastics, 
etc. Available through your Industrial 
Supply Distributor. 


SET OF TOOLS No. 902B 


Contains the measuring tools most used 
in shop classes. Includes 1 ” micrometer; 
combination square with 12” blade, 
stock and center head; center gage; cen- 


ter punch; 6” flexible steel rule in pocket 
case; 4” divider; 4” outside caliper; 4” 
inside caliper and 4” hermaphrodite 
caliper — all in compact folding case. 


25 cents per set. 


Write for complete information on other Starrett 


the STARRETT book Widely used as a shop class textbook. Provides essential 

= information about tools, machines and modern ys 

for student machinists methods. Written and edited for students with 200 il- 
lustrations and 40 reference tables, Only $1.00 per copy. 


<iARRe Ly Educational Aids available free or at small cost. 


2/7 5th\ 
~ 7 Lee COMMEMORATING 75 YEARS OF PRECISION TOOLMAKING 


80, 4NN VERSARY as 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS 





THE L. S. STARRETT COMPANY 
ATHOL, MASSACHUSETTS, U.S.A. 





FINEST TOOLS MADE... 


For 87 years, the name Millers Falls has been recognized the world 
over as a sign of highest quality — and the tools that bear it have 
been favorites with expert craftsmen for generations. Shown here 
are just a few of the latest and best in this famous line. For com- 
plete information, let us send you General Catalog No. 49 and a 
special new catalog on Millers Falls "Dyno-Mite” Electric Power 
Tools. Write for your copies today. 


Mitiers Fatts Company, Dept. 14-9, Greenfield, Mass. 


“DYNO-mmiTE”’ 

eLectaic * ‘ or. 
rv@ ploces. Fits any “a” 
pocked with electric drill with %”- 
ower. Shown 247 spindle. 

here s The #1814 

drithend the ty 


2°12, mest ” “ 
sowerlul Ve" | GE “DYNO-MITE” WON. 
eee yal Base ~ 4 conere-oupme AW ATTACHMENT. new-day way to bore 
the new, low-cost Bench stonds ites oll V4" electric © holes in wood. High-speed 
” 3600 shown — the 6” ond mony oc- drills. Cuts practically ~ steel! blades even cut 
, Tk” cree cnn cessories also ow ape in wae & a oe 
very one is on evoilable. — ‘c ee ay ra re a Oy from 


“LANGDON 
pt wg as fest, ecev 


MACK SAWS. Rigid, finely bolonced 
of styles 
shown ls the wed 
most recent od- 
dition te this 
notable line. 


NEW “DYNO-MITE” POWER WORKSHOP. 
A sensational new multi-purpose tool and o 
spectacular seller. it's rugged 1/3 h.p. power 
unit and inexpensive attachments make up o 
complete |}-tool power workshop. 1,2,3) Basic 
#888 Power Unit, fully equipped os %” drill, 
._ dist sander and 6” polisher 
4) #881 Bench Stond. S$) #882 Orbital Send- 
ing Attachment. 6) #883 614” Bench Sow 
Attachment. 7) #886 Portable Jig Sow At- 
tachment. 8) #887 Jig Sow Table. 9) #889 
6” Disc Bench Sanding Attachment. 10) #8810 
4” Bench Grinder Attachment. 11) #8811 6” 
Portable Circular Saw Attochment. Write to- 
day for full details. 








In¢dimstrindtl Arts crn ° 
Vortutional Ecbucation 


She Map hoache v4 Prodi sutonal Magazine 


An Aid to Those Who Plan Shops — 


Industrial-Arts Shop Planning Factors 


ECKHART J. HEID 


and 
GORDON lL. PAULSEN 


industrial Arts Department 
Public Schools 
Dickinson, N. Dak. 


Practically every teacher of indus- 
trial arts will, at some time or other, 
be faced with the problem of planning 
or reorganizing a school shop. With the 
continued expansion of industrial arts 
and vocational education programs this 
is especially true. This undertaking may 
range from a minor overhaul of an ex- 
isting shop or the planning and equip- 
ping of an entirely new building. It 
may be the reclaiming of another room 
or rooms in the school building which 
were not at all designed for a school 
shop. Because of these factors there 
will be unlimited variations present, so 
no hard-and-fast rules can be set and 
adhered to. Basic and most important 
is the educational program, which 
should be planned prior to actual shop 
construction. 

The authors of this paper have re- 
cently encountered the problem of plan- 
ning an industrial-arts school shop in a 
rural town of approximately 8500 pop- 
ulation in North Dakota. The solutions 
to their problems needed to be searched 
out from the best sources available. The 
purpose then in this paper has been to 
set down in writing many of the basic 
considerations and experiences which 
might well be applied anywhere in the 
nation. 


The sources drawn upon have been 
many and varied. American School and 
University, Delta Manufacturing Com- 
pany publications, Mays & Casberg, 
Wilber, Struck, Friese, Nations Schools, 
and /ndustrial and Vocational Educa- 
tion, to mention a few of the generally 
well known and best accepted authori- 
ties. After careful evaluation of these 
materials with the addition of their own 
experience the authors had the privilege 
of having their findings evaluated and 
discussed by a complete curriculum 
study committee (of which the authors 
have been a part) for the state of North 
Dakota. The findings which are pre- 
sented should provide a worth-while 
and yet brief coverage of most of the 
if factors common to the planners of 
a school shop. 


Present and Future Needs 


Prior to planning a school shop, the 
first item to be considered is not only 
the present needs but also the future 
needs of the community with regard to 
enrollment. Many schools have pro- 
vided what seemed adequate facilities 
for present needs only to find that con- 
ditions were soon overcrowded and 
facilities inadequate. Planning should 
provide for a normal increase in popu- 
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lation, and it would be wel! to construct 
and arrange shops in such a manner 
that enlarging and rearranging can be 
accomplished with a minimum of re- 
construction and expense. Special atten- 
tion should be given to large permanent 
equipment which cannot be easily 
moved or shifted when a change would 
be necessary in enlarging or rearrang- 
ing. The same words of caution apply 
to the service outlets and spacing of 
equipment. 


Cost Factors 


When a new shop is being planned or 
reorganized, those working on the plans 
should know exactly what funds are 
available for the building. The cost will 
also vary somewhat according to the 
distance from the market of construc- 
tion materials and going community 
wages. Unless the construction is let on 
a contract basis, these factors should 
be considered. If funds for equipment 
are limited, it would be well to concen- 
trate on hand tools, for these are more 
important in beginning a shop. Machine 
tools can be added as funds become 
available. If mecessary, the work- 
benches, drawing tables, and storage 
equipment can be constructed in the 
shop at considerable saving provided 
they are not constructed as class proj- 
ects, but as extra work to be paid for 
accordingly. 


Basic Consideration in 
Planning a Shop 
Before the actual planning of a shop 
begins, serious consideration should be 
given to the curriculum and needs that 
are presently evident. It would seem to 
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. What are the needs of the students? 

. What are the needs of the commu- 
nity? (a) Industrial? (6) Agricul- 
tural? 

. What facilities will be needed to 
provide adequate scope of offering? 

. Will there be an overlap in the fields 
of vocational education and industri- 
al arts? 

. What are the equipment needs? 

. Has a study been made to determine 
the needs of the community? 

. Have the costs of construction and 
maintenance factors been  con- 
sidered? 


Size and Shape 


A number of factors influence the size 
and shape of the school shop. The two 
most important considerations affecting 
size are: 


1. Enrollment for the largest class an- 
ticipated 

2. The type of activities to be carried 
on in the shop. 


Authorities agree that minimum of 60 
— feet per student should be pro- 


and that 75 square feet should be 
considered fully adequate. Some authors 
give the maximum of 100 square feet 
of floor space per student if unusually 
large pieces of machinery are placed 
permanently in the shop. Thirty by 75 
feet makes a suitable sized general shop 
to accommodate a class of 20 to 25 
students. Students must have room to 
move about and work in the general 
shop. Shops which are too small greatly 
reduce the efficiency of instruction, in- 
crease accidents, and encourage disci- 
plinary problems. 

Difficulties which would arise where 
a shop is built in the form of a U, T, 
or L are obvious and should be avoided. 
One can also see the difficulties of try- 
ing to operate a shop in any room which 
has hidden corners. 

If at all possible, the shape of the 
shop room should be rectangular with 
the ratio of width to length between 
1:1 and 1:2. 


Proximity to Other Areas 


If the s is a part of the main 
building, it uld be easily accessible 
through a large entrance or a main cor- 
ridor. Again, there are many factors to 
be considered; however, the shop should 
be so arranged as to minimize instruc- 
tional difficulties. If more than one 
room is to be used, a glass partition be- 
tween these rooms would be highly de- 
sirable. If at all ible, the entire 
department should so arranged that 


all areas can be observed from all points 
by the instructor. Some of these areas 
include separate planning or drawing 
centers, instructor's office, demonstra- 
tion space, lockers, lavatory, and dis- 
play areas or cases. 


Entrance Facilities and Door Sizes 


If the shop is a building by itself, the 
problem of entrances is minimized. If a 
shop is attached to the main building 
or is built as a separate wing, entrance 
facilities should be carefully studied. 
Long, narrow, and unlighted corridors 
should always be avoided, and the hall- 
way should not be used as a storage 
room overflow. It should be wide 
enough to permit free passage of stu- 
dents both coming to and leaving the 
shop at the end of class periods. An out- 
side double door entrance at least 8 
feet wide and 8 feet high would be 
necessary to accommodate trucks, cars, 
and other machinery. There too, larger 
projects constructed in the shop should 
be easily removable. A ground level out- 
side entrance will also permit the re- 
moval of machinery or the unloading 
and placing of new machinery in the 
room. 

All doors should swing outward and 
the shop should not be used as a pas- 
sageway to other departments. One 
large entryway should be sufficient, and 
all doors to the shop room should be 
fitted with master key locks. 


Display Cabinets 


The display cabinets or areas should 
be given careful consideration in shop 
planning. At least one display cabinet 
should be provided. If possible, this 
cabinet should be located in a corridor 
where all students can see it. A lighted 
cabinet outside the shop entrance is 
desirable where conditions will permit. 

Movable show cases would also help 
display the works of the shop students. 
The interior of these cases should be 
so designed that displays can be re- 
arranged or renewed easily. A good dis- 
play not only shows the rest of the 
school the type of work which is being 
done in the shop, but may also stimu- 
late the shop students to do better 
work. 


Ceilings 


Materials having a high coefficient of 
absorption, such as celotex, or other 
soft-textured products should be used 
for ceiling purposes. 

The ceiling can also be an important 
factor in a well-lighted shop, if the re- 
flectivity of the ceiling is utilized. Since 
it is commonly known that a dark ceil- 
ing decreases the effectiveness of light- 
ing, it has become a general practice to 
paint the ceiling in a light color. It is 
possible to paint the ceiling with colors 
that would enable it to reflect from 65 


to 75 per cent of the light that strikes 
it. 

Twelve- to fifteen-foot ceiling heights 
are most desirable for the laboratory 
shop. Upon investigation it has been 
found that a 14-foot ceiling is the aver- 
age height. Open beam ceilings should 
be avoided since they would interfere 
with cleaning and efficient heating of 
the room. 


Natural and Artificial Lighting Control 


In arranging equipment and machin- 
ery in the school shop, maximum ad- 
vantage should be taken of the natu- 
rally lighted areas. 

To avoid eyestrain and shadows, it 
would be desirable for the laboratory to 
have the light come from the left side 
or front. If at all possible, avoid south 
light because of the direct glare of the 
Sun’s rays. Windows on the north and 
east are the best for admission of nat- 
ural light. The window area should be 
between one fourth and one third the 
floor area of the shop, as the minimum. 

Good general lighting facilities should 
provide an intensity of 30 foot-candles 
at bench height in all areas. Mays and 
Casberg recommend a minimum of 12 
to 15 foot-candles of illumination on 
work surfaces and 18 to 25 foot-candles 
on drawing tables. 

Whenever necessary, natural light 
should be supplemented with additional 
artificial light where precision and ma- 
chine work is done. This light should 
approximate 45 to 50 foot-candles. 

Power machinery should be so lo- 
cated that the operator does not cast a 
shadow on his work, and bare light 
bulbs should be avoided. 

Light controls should be conveniently 
located and centralized on a panel. 
Preferably this should be near the 
teacher’s center or in the planning 
room. Lights should be arranged in 
banks in order to provide for economy 
and better lighting control. Indirect or 
fluorescent lighting prevents glare, less- 
ens clear-cut shadow, and spreads the 
light well to all parts of the room. 
There is some dispute existing at pres- 
ent in shops where high speed ma- 
chines, such as lathes, are used under 
fluorescent lighting because of a tend- 
ency for such light to create a flicker 
ot shadow movement that would be a 
hazard. 

The windows should be furnished 
with curtains in order to control the 
direct light. Venetian blinds are pre- 
ferred, as the light can be distributed 
to the ceiling and distributed through- 
out the room. Shades should be very 
translucent and the color should har- 
monize with the room finish. Roller 
shades should be mounted in pairs with 
one curtain at the top of the window 
and one at the center so they can be 
rolled either up or down. 
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Sound Control 

Shop noises will travel throuvhout an 

entire building unless provisions are 

made to confine them to the shop room. 

It is also important that noises should 

be kept to a minimum within the shop 

itself. 

1. Acoustical plaster on both the walls 
and ceiling is recommended. 

2. Acoustical tile- or plaster applied to 
the ceiling will make the treatment 
complete. 

. Avoid placing noisy machines near 
ventilator shafts or pipes. 

. Extremely heavy pieces of machin- 
ery, if used, should be mounted on 
concrete floors. 

A celotex base for mounting light 
machines will help prevent vibration 
and reduce noise. 

. A layer of builder’s felt between the 
subfloor and finish floor improves 
sound-proofing. 


Floor Material 


Shop floors in school should be con- 
structed of material which is best 
suited for the intended use and which 
does not become slippery with wear. 
For woodworking areas, a solid hard- 
wood floor or wood block is most ad- 
vantageous since tools dropped on it 
are not too likely to be damaged. A 
wood floor is comparatively easy to 
walk on. A concrete floor in the work- 


shop is not recommended unles it is 
covered with asphalt or plastic tile 
For hot metal areas the best types of 


floors include (1) concrete, (2) tile, 
(3) metal covered, (4) earth. 

Cement floors for automotive repairs 
are considered the best and the most 
practical. 

Floor areas where machine operators 
stand should be covered with rubber 
mats, lead sheets, garnet cloth, or sand 
sprinkled on a three-coat film of shel- 
lac as a safety precaution for the 
operator. 

Floors of different construction 
should be carefully fitted together and 
be on the same level. 


Painting and Color Dynamics 


Color tints and shades have a definite 
effect on morale and efficiency. The 
same effects of color are noted in both 
industries and schools. Fatigue, eye- 
strain, and other hazards can be mini- 
mized by its proper use. Color may im- 
prove visibility and provide a restful 
surrounding. It siiould be used to iden- 
tify fire equipment and safety equip- 
ment in the shops. The prime considera- 
tion in painting the ceiling is to get a 
highly reflective paint. Ceiling paint has 
little effect upon morale because it is 
seldom looked at for any length of time. 

The general consensus of opinion and 
scientific measurements seem to make 


it justifiable to recommend that the 
ceilings in industrial-arts shops should 
have a reflectivity of 70 to 85 per cent. 
Flat paint is more desirable for ceiling 
paint, and white, bone, cream, or ivory, 
has a high reflective value. 

High walls may be white at the top, 
or possibly cream or ivory. But lower 
parts of the wall should have a color 
which has a reflective value so that the 
worker’s eyes will not need to adapt 
themselves to another light value dif- 
ferent from that of their immediate 
working area. Low walls should be one 
over-all color. Light gray, pale green, 
or light blue are suitable colors for por- 
tions of the wall which are at the stu- 
dent’s eye level or in their normal range 
of vision. 

If floors are to be painted, they 
should have reflective values of at least 
20 per cent and undersurfaces should 
be painted white in order to reflect light 
into dark corners. 

Machines and equipment should be 
painted in colors which will harmonize, 
yet set them off from the rest of the 
room. Operating controls may be 
painted a bright color, such as yellow. 
The use of red should be reserved for 
safety lines, around machines, danger- 
ous areas, and the electric switches on 
all machines. Contrasting or bright col- 
ors used on tool panels or on the inside 
of tool cabinets will tend to set it off 
from the rest of the shop. 

Freshly painted machines, walls, and 
floors in agreeable tones, create and pro- 
mote an interest in and a desire for 
maintaining clean and orderly shops. A 
clean shop is important not only for the 
sake of appearance, but also to help 
prevent accidents. 


Balcony Storage 


It should always be remembered that 
in planning storage of any type, some 
specific articles or materials should be 
assigned to this space. Frequently, dis- 
order results from having a place for 
nothing in particular and everything in 
general. 

When floor space is limited it is some- 
times necessary to utilize the space near 
the ceiling for extra storage space. This 
is usually referred to as balcony stor- 
age. The balcony should be placed so 
as to allow at least 6 feet 6 inches of 
head room from the ceiling and should 
be so located that it will not obstruct 
daylight. It can be made accessible by 
an attached ladder that can be swung 
out of place when not in use. The size 
of such a balcony will be determined by 
the size and arrangement of the shop 
room. 


Lumber Storage 


Distance from markets often neces- 
sitates the purchase of lumber in con- 
siderable quantities. If it is to be kept 


from warping and twisting, horizontal 
storage is best. This requires consider- 
able room, however, and the shop must 
be large enough to afford the required 
floor space needed. The minimum stor- 
age area should be from 50 to 60 
square feet. 

Vertical storage may be utilized for 
relatively small amounts of lumber kept 
in the shop and horizontal storage for 
the larger amounts. Lumber racks 
should be placed against a strong wall 
as close as possible to the circular saw 
and woodworking benches. This avoids 
the necessity for carrying long pieces 
through the shop with the accompany- 
ing hazards. The size of storage facili- 
ties will be determined by the nature 
of the shopwork, number of students 
to be accommodated, and the type and 
quantity of supplies stored. 

The lumber supply room should be 
so located that delivery and freight 
trucks can unload directly into it. For 
these rooms the doors in the opposite 
end should open directly into the open 
shop area. 


General Supplies 


With the large number of items 
which have to be purchased, stored, and 
consumed every year, the problem of 
storage should be considered carefully 
when building a school shop, Items 
which are used daily and in consider- 
able amounts should be readily acces- 
sible, while those which are needed only 
occasionally would be stored more or 
less permanently. Unfortunately, there 
are no standards or even generally ac- 
cepted practices found among shop de- 
partments. The procedure one can 
show, however, is to study in detail the 
lists of supplies used, the room space 
available, the funds provided, methods 
of purchase, whether in large or small 
quantities, the method of issuing sup- 
plies, and other important considera- 
tions, and then devise storage plans 
which seem most practical under exist- 
ing conditions. When planning storage 
facilities, it is important to bear in 
mind that quantity buying, in nearly 
all cases, is more economical than 
buying small quantities at frequent 
intervals. 

When planning for the storage of 
small items such as screws, fasteners, 
brads, and nails there is an advantage 
in using containers which can be easily 
labeled and arranged in an accessible 
manner. It is a common practice in 
many shops to store small items in 
glass containers. The added advantage 
in storing small items in this manner is 
that the quantity is revealed at al! 
times. Recently, supply houses have 
been giving attention to this problem 
and various specially designed cabinets 
are being manufactured to solve the 
school shop storage problem. Current 
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industrial-arts books and professional 
magazines preserve many ideas and 
plans on construction of storage facili- 
ties to fit the particular needs of the 


y, large stocks of paints, 
varnish, and stain are not kept on hand. 
Those which are, should, however, be 
kept in fireproof cabinets. 

Safety Factors and Safety Instruction 
It is the goal of every shop teacher 
to maintain an accident-free record. 


However, even under ideal conditions 
it is impossible to prevent an occasional 


m , 

Since the teacher is directly re- 
sponsible for shop safety and keeping 
accidents at a minimum, instruction in 
the prevention of accidents should be 
thorough and continuous. 

Following is a list of conditions of 
room and equipment which may cause 
accidents: 

1. Crowded conditions, inadequate 
aisle space 

. Poor lighting, 

artificial 

. Incorrect location of machines, 

crowding dangerous machines 

. Unguarded belts, gears, pulleys, 

and cutting edges 

. Dull tools and machines 

. Unguarded switches 

. Lack of proper ventilation, espe- 

cially in the finish room and forg- 
ing area 

. Lack of protective booths in forg- 

ing and welding room 

. Ungrounded power tools 

. Unmarked danger zones 

. Slippery floor material and failure 

to provide nonslip traction mats for 
the machine operators 


Metal Storage 

If metal is bought in quantities, it 
may be stored with lumber if space is 
available. If, however, 2 special storage 
room is not available, some provision 
must be made for the storage of both 
sheet and bar stock. Sheets may be 
stored either flat or on edge. A rack 
under the sheet metal bench is usually 
adequate. If sheets are stored on edges, 
a rack at the back or end of the bench 
may be provided. Bar stock is most 
conveniently stored in vertical racks 
against a wall. This method requires 
little floor space and is readily acces- 
sible. Racks which combine vertical 
and on-edge storage have been found 
to be very satisfactory. The storage of 
valuable metals such as sterling, jew- 
elry hardware, and the like, should be 
kept under lock by the instructor and 
issued only upon request by the student. 


Planning Center 
The location of a planning center 


both natural and 


separating the room 

Another satisfactory 

locate this room on a mezzanine 

one end of the shop. This, however, 


sk ylights, 


is that it enables the teacher to see the 
room from the shop floor. These plan- 
ning rooms are used by pupils in ana- 
lyzing and planning thelr projects, in 
studying related information, and mak- 
ing sketches or drawings of their own 
design. Depending upon the size of the 
room, it could hold drawing tables or 
hinged drawing boards at which the 
students can do their planning. This 
room may also serve as the shop li- 
brary. The types of books and maga- 
zines to select for the shop would 
depend largely upon the types of ac- 
tivities in the shop. Bookshelves and 
magazine racks should be provided for 
these materials. 

The books provided in the general 
shop should be at least ten in number 
in each of the areas represented. A bare 
minimum of thirty books should be pro- 
vided on the unit of study in the unit 
type shop. The new teacher should 
make it a point to be placed on the 
mailing list to receive catalogues of 
publishing companies which specialize 
in books for the industrial-arts areas. 

The shop library which contains a 
large number of books and back issues 
of magazines should have a card index 
to projects to save time-consuming 
searches. 

To make and keep such an index file 
up to date requires considerable time, 
but once it is completed it can be kept 
current with a minimum of effort. 


Wet Paint Projects 


It is rarely possible to provide a spe- 
cial storage room other than the finish 
room for wet paint projects. A drying 
shelf or area in the finish room would 
perhaps be the most satisfactory. If a 
finish room is not a part of the shop 
plan, a finish and drying area could be 
designated as far as possible from the 
dust-producing machines. 


Tool Storage 

Present trends, according to recent 
authorities and studies, are definitely 
away from separate toolrooms in the 
shop. An open panel lessens delay and 
confusion. There is also less chance 
of damage where the last minute rush 
and the close of a jod forces haste 
at the toolroom wi . Educationally, 


there is little to be gained by a student 

assigned to the task of checking tools. 

An entirely open panel, where tools 
are accessible to students at all times, 
has been advocated and used success- 
fully by many shop teachers. Upon 
this panel would be painted the out- 
line of all the tools which would em- 
phasize its absence when removed. 
When this system is used the students 
are entirely on their honor and may 
freely select any tool needed. When 
planning a shop, provisions should be 
made for adequate numbers of tool 
panels. In larger shops where several 
areas of work are to be carried out, 
separate panels may be used. 

The following suggestions may be 
used as a guide when setting up tool 
panels: * 

1. Tools that are used in one activity 
should be grouped together. 

2. Place tools that are used most fre- 
quently in the more readily accessi- 
ble positions. 

. Arrange racks so that no element 
of danger will be incurred in remov- 
ing the tool wanted. 

. Arrange the toolholders so that no 
tool or tools will have to be removed 
in order to secure another tool. 

. Protect points or cutting edges so 
that they cannot be dulled or dam- 
aged while in the storage rack. 

. Arrange tools so that they can be 
placed only in one position when 
they are replaced. 

. The tool should fit easily into the 
holder. 

. Panels and toolholders should be 
painted so as to appear neat and 
attractive and make the absence of 
the tool conspicuous. 

Reference books and professional in- 
dustrial-arts magazines contain many 
illustrations, photographs, and plans 
which could be used as valuable guides 
in planning and constructing tool 
panels. 

Projects 


Shops in which several classes are 
held each day must be provided with 
facilities for storing partially com- 
pleted projects and aprons which be- 
long to the students. Ideally, there 
should be a locker for personal pos- 
sessions and another for shop projects. 


Types 

. Chest of drawers built under work- 
tables or benches. 

. Specially designed lockers arranged 
about the shop walls. 

. Specially designed lockers located in 
a room adjoining the shop. 

. One large locker for a class. This is 
only practicable in small schools 
where classes are small. 


*Inpustam: Arts snp Vocational Epucatiow, 
adapted from Waltrip. G. 1. Mar., 1951, p. 120 
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Some storage facilities should also be 
provided in either open bins or racks 
for large partially assembled projects 
such as tables and desks. The instruc- 
tor must be constantly on the alert to 
protect the property of the students 
and continuously supervise the storage 
of projects. 


Paint and Finishing Room 


A separate finishing room is justified 
where woodworking is one of the regu- 
lar areas of activity. Ideal facilities 
would provide for both gluing room 
and finish room. However, when 
space has to be economized, these two 
can be combined satisfactorily. This 
room should adjoin the shop and be 
built so that it is kept dust-free and 
provisions should be made to maintain 
a temperature of about 75 degrees. 

This room should be furnished with 
a table for staining, painting, and var- 
nishing. Worktables should be covered 
with metal or other materials which 
can be cleaned easily. A_ fireproof 
cabinet should be provided for the 
storing of paints, varnishes, stains, thin- 
ners, and solvents. If space permits, 
large drying shelves and racks can be 
constructed along the walls for storing 
newly finished projects. The size of the 
room will depend largely upon the 
space available for this purpose and 
the size of the shop served. Ten by 12 
feet is a desirable size for small finish- 
ing rooms. 


Drawing Supplies and Instruments 


The storage of drawing supplies will 
not present any problem if a regular 
room with drawing desks is a part of 
the facilities. Drawing materials and 
equipment can then be stored in the 
portion of the desk designed for this 
purpose. If, however, the drawing desks 
are the portable or folding type with- 
out drawers, a series of shallow drawers 
along the wall in the drawing room 
can provide ample space for drawing 
boards, paper, and instruments. This 
type of drawer need not be over 3 
inches in depth. Each student should 
be assigned to a drawer and provided 
with a key. If a drawing set is not pro- 
vided to each student and checked in 
and out for each class, a place should 
be provided for these instruments which 
is easily accessible to the teacher. 


Drawings and Blueprints 

Some provision should be made for 
storing drawings and blueprints which 
have been completed. Such storage 
could be facilitated by a series of shal- 
low shelves along the wall. If classes 
are large (20 or over), one shelf for 
each student would be ideal. If classes 
are small, or only one class of drawing 
is taught, an open shelf should be pro- 
vided for completed drawings. Such 


other paper as niay be needed for draw- 
ing classes should also be stored on 
shelves of suitable width. Twelve 
inches is usually wide enough for any 
type of paper that will be used. 


Window Height and Style 


School shops and drawing rooms 
should have a window area of at least 
one fourth of the floor area. The win- 
dows should extend from a point ap- 
proximately 40 to 48 inches above the 
floor line to the ceiling. For auto me- 
chanics the window may be extended 
to the floor, but guard rails would be 
needed. The glass from the floor to 
the sill, in the mechanics area, could 
be glass brick for safety reasons. In 
some cases, light from one side is 
feasible, but windows on two or three 
sides are sometimes preferred. Project- 
ing sills inside the room should be 
avoided since these projections tend to 
be dust catchers and, in addition, they 
are also inviting places for storing odds 
and ends. Metal factory type frames 
with a narrow mullion appropriate to 
school building architecture should be 
considered. When a new shop is being 
built or remodeled or an addition is 
contemplated, an expert in illumination 
should be consulted. 


Building Materials and Architectural 
Styling 

Building materials used in the con- 
struction of a new shop building or the 
expansion of one which already exists 
will depend upon the following factors. 
If the shop is to be added to an existing 
structure, the addition should conform 
to the existing style of architecture. If 
the building is to be separate, a greater 
freedom of design is possible in this 
case. Future expansion must always be 
kept in mind in any design. The type 
of building material selected should be 
fireproof, if at all possible. Type of 
materials and architectural details will 
be governed largely by the requirements 
needed and available funds. The actual 
responsibility of architectural planning 
is the responsibility of the school ar- 
chitect. It must be kept in mind that 
with this phase of shop planning, it 
is the shop teacher’s duty to advise 
and suggest ideas to the superintendent 
of the school, who, with the board of 
education, selects the school architect 
as the final construction expert. 


Floor Planning 

A floor plan can be determined only 
after laying out a definite program of 
activities. There are some general con- 
siderations that might be stated, but 
for each shop situation, floor layout is 
a matter of what is suitable for the in- 
dividual teacher in the system. To state 
definite locations for each area is next 
to impossible. However, the following 


is a list of general techniques which, if 

followed, should lead to a satisfactory 

layout: 

1. Determine areas to be taught. A 
limit should be set (four, possibly, 
is a maximum number under one 
instructor in the small general 
shop). 

. List major items of equipment for 
each area that can be pur 
now or within a reasonable period 
of time. 

. Prepare a scale drawing of the shop 
with architectural locations of win- 
dows, doors, etc., which in turn 
affect area arrangements. 

. Prepare a scale model of major 
tools for the room, and test place- 
ment of them on a scaled floor plan. 

. Plan each area as a unit in itself. 
Locate all the necessary tools, etc., 
essential to the area in or near 
it to eliminate the travel distance 
problem. 

. Location of each area in the shop 
is secondary to the completeness 
of the area in itself. 

. A large open area near the large 
double doors should be provided. 
This will allow admission of sup- 
plies and machinery. 

. Ideally the lumber and supply 
rooms should be in the vicinity of 
the iarge double doors so that 
trucks may be backed in for sup- 
ply delivery. 

. Common and regularly used sup- 
plies and tools should be located 
on panels and in drawers in the 
area where they will be used. 

. Demonstration rooms will be of 
little concern to the average school 
shop. A special bench within the 
shop area may serve as the demon- 
stration area for the instructor. 

. Gluing and finishing areas should 
adjoin the woodwork area and 
preferably be located on north or 
east walls in order to avoid direct 
sunlight. 

12. Areas where hot metals, welding 
arcs, etc., are used should be by 
themselves for obvious safety rea- 
sons. Aisles of travel should not 
cross this area because of danger 
to the eyes or because hot irons 
might be touched by students while 
walking through or working in the 
vicinity. 


Equipment Planning 


The selection and purchase of equip- 
ment for any industrial-arts department 
should be carefully studied before final 
decisions are made. There are numbers 
of good and reliable tool manufacturers 
ready to serve the industrial-arts de- 
mands. Before purchasing a particular 
piece of equipment, it should be com- 
pared with other types and makes to 
ascertain that the type or model pur- 
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chased will suit the needs for which it 
is intended. Another factor to be taken 
into consideration is the service avail- 
able in the community if a particular 
line of machinery is decided upon. It 
may be well to have a uniform line of 
machinery for this reason. 

Specific factors to be considered in 
the selection of machinery are as 
follows: 


. Objectives to be obtained in the 
classroom through the use of a par- 
ticular machine 

. The activities to be included 

. The content and scope of the courses 
to be offered 

. The number of pupils per class 

. Age and grade level of students 

. Funds available 


One way to approach the problem of 
purchasing equipment is to prepare an 
ideal list of equipment, and then mod- 
ify it in the light of limiting factors 
so as to meet local needs and budgets. 
Hasty purchases should be avoided 
and only first-quality tools should be 
considered. Cheap tools will not be 
cheap in the long run since these tools 
wil not stand up under hard school 
usage. If first-quality tools are pur- 
chased, students can be taught to rec- 
ognize and appreciate good equipment 
by using it 

In the small shops, hand tools are 
generally considered more important 
than power tools. Where finances do 
not permit an elaborate layout, this 
would be especially true. Machine tools 
can be added as funds and space be- 
come available. 

Because of the increasing interest in 
home workshops and hobbies, combina- 
tion machines, of which there are vari- 
ous models on the market, should be 
considered. For larger shops, the unit 
power tool is recommended since a 
combination machine must be stopped 
while change-overs are made, and for 
hazardous reasons would be less satis- 
factory 


Shop Benches 


Worthy of separate consideration in 
the area of equipment planning is the 
problem of shop benches. Largely, this 
may be considered in the woodwork- 
ing and metalworking areas. For many 
of the crafts this same type of bench 
is entirely suitable. For those institu- 
tions needing separate consideration, 
their instructors and conditions would 
make it quite easy for them to decide 
upon requirements to meet their needs 


Woodworking 


In considering floor space economy, 
the four-place bench would be the most 
desirable in the workshop. Bench tops 
should be of hardwood construction at 


least 134 im. thick. The top of the 
bench should project far enough to al- 
low for the attaching of vises. These 
vises could be rapid-action or the con- 
tinuous screw type. Benches can be 
either plain or the drawer type, de- 
pending upon the type desired and the 
cost factors. It is suggested that a 1-in. 
maple or birch board, wide enough to 
cover the working face of the bench, 
be secured to the bench top before 
it is put into service. This 1-in. board 
can be secured with screws and can 
easily be replaced when they become 
badly worn or unsightly. Woodworking 
benches can be purchased from indus- 
trial-arts supply houses or can be cus- 


tom built. 
Metalwork 


Benches to be used for metalwork 
should be provided with one or two 
bench plates for mounting various 
stakes used in forming sheet metal. 
These tables should be 8 ft. or longer 
to accommodate standard size sheets 
of metal. The sheets of metal can be 
stored in racks beneath the bench. 
Benches used for metalwork should 
be heavily constructed with edge grain 
protection. These edges also provide a 
sharp and rigid corner for bending 
metals. At least two, and preferably 
three, shelves are desirable for under 
bench storage 


Machine Selection 

The type of machine selection will 
depend entirely upon the type of in- 
struction offered in the general shop. 
In general, it might be stated that the 
first year general shop might quite ef- 
fectively be operated entirely with hand 
tools. 


University of Minnesota undergraduate demenstration toom for _slectricity 
under the direction of Professor William Kavanaugh, d t 


As funds and other conditions per- 
mit, the desirable machines to have 
should include the circular saw (10- 
in.), wood lathe, jig or scroll saw, 
jointer, shaper, grinder, buffer, band 
saw, drill press, and metal lathe. 

For greatest safety and flexibility, 
each machine should have an individual 
power unit and an absolute must is an 
individual switch. A master control 
switch should allow the instructor to 
shut off the power from a central area 
if meed be. Although most modern 
power machines have overload cutouts 
it should be a certainty that they do 
have them. Most reputable manufac- 
turers recommend certain type motors 
for their machines and it is best that 
their recommendations be followed. 
Due to the large number of students 
operating a machine, inexperience, 
often coupled with carelessness in that 
operation, makes it essential that the 
best be purchased. Maintenance will 
soon outweigh the cost differential be- 
tween the cheap and the best power 
tools. Perhaps the finest up-to-date 
reference on the purchase of new equip- 
ment is the March Shop Annual of the 
INDUSTRIAL ARTS AND VOCATIONAL 
EpucATION magazine. Remember, as a 
caution in machine purchases, local or 
rapid servicing of machines is a heavily 
weighing factor in the choice of ma- 
chine brand. 


Hand Tool Selection 


The needs for hand tools might be 
covered in much the same way as ma- 
chine tools, as far as reference to 
quality is concerned — the best is the 
cheapest. Again, the March edition of 
INDUSTRIAL ARTS AND VOCATIONAL 


th wed 


in this 





area of industrial arts before teachers’ groups at conventions and ‘dubs throughout the state. 


Every undergraduate student in the department of industrial education is exp 


cted to 





participate on the several demonstration teams sponsored by Mu lota Epsilon, the under- 


grodvate professional fraternity. 


— Photograph submitted Or. William J. Micheels, Professor of industrial Education, 
Cree SSeconen, Unseerenry of ie ta, Mi polis, Minn. 
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EDUCATION magazine provides a good 
yearly listing of the latest in «ssential 
tools. However, the shop teacher must 
remember that it is not essential to 
purchase all he can, but rather that he 
list the exact units he will teach and 
then determine what he can order later 
when conditions are more favorable. By 
sticking to one brand, service costs are 
cut down because frequently, two dam- 
aged machines can be combined to pro- 
duce one usable one, also the problem 
of replacement parts to be kept on 
hand is cheaper as well as easier to 
order. 


Electrical Service 


Although no definite rule can be 
stated as to the number of electrical 
outlets that should be put into a shop, 
a sufficient number to meet any possible 
anticipated need, however, should be 
provided. Extra floor outlets should be 
provided for additional equipment. 
These outlets should be securely capped 
for dustproofing, and, when placed into 
permanent use, an extension should be 
added to avoid dirt hazards on the floor 
if such extensions are not an incon- 
venience to the operators. 


. Duplex wall outlets spaced at 10- 
foot intervals on all walls are rec- 
ommended. 

. Accepted height of switches is 42 
inches above the floor. 

. Special outlets for bench machines, 
presses, and so forth, should be pro- 
vided. 

. Switches with pilot lights should be 
provided on machines such as glue 
pots, lettering presses, and so forth. 

. A minimum of one outlet should be 
provided for each workbench. 

. A central power switch should be lo- 
cated in the instructor’s office or 
teaching center so that all power 
may be stopped in an emergency. 
All fuses and master switches should 
also be located there for convenience 
and safety, in so far as it is possible 
to do so. 

. Careful consideration for 220 volt 
power outlets should be noted. The 
prime use of this type of heavy duty 
power would no doubt be used for 
welders. 

. Explosion-proof light outlets and 
switches for the spray booth are de- 
sirable. 


Exhaust and Ventilation Service 


The heating facilities in the school 
shop should be capable of maintaining 
a 68 to 70 degree temperature. Con- 
trolled humidity is difficult to maintain 
in a variable climate, but it might be 
expected that a 40 to SO per cent hu- 
midity might be reasonably maintained. 

Unit type heaters, if used, should be 
hung from the ceiling. Radiators for 


hot water or steam heat should be 
recessed into the wall. Other general 
factors to consider are: 


1. Room air should be changed six to 
ten times per hour. 

2. Hoods and exhaust for removal of 
gases and fumes should be provided 
for foundry, welding, soldering, 
forge, and automotive areas. 

. When construction funds will per- 
mit, dust collection ducts in the floor 
leading from machines such as saws 
and jointers is a very desirable fea- 
ture to install in new shops. 

. Separate exhausts for forge smoke 
and paint fumes should be provided 
for safety reasons. 

. A quiet heating and exhaust system 
is of utmost importance for effective 
teaching conditions. 


Gas Service 

Gas should be provided for the 
graphic arts, forging, and soldering 
areas; for the ceramic kiln, and for 
the metal bench. When constructing 
new buildings, it is desirable to provide 
supplementary lines to various parts of 
the shop area so that it is economically 
convenient to enlarge facilities if the 
need occurs. A minimum of one outlet 
should be provided for each student’s 
work station where gas is essential in 
the unit. In shops where a large num- 
ber of gas outlets are used, a master 


control conveniently located and pro- 
vided with lock protection is worthy 
of consideration. 


Compressed Air 


Compressed air should be delivered 
to all work areas in the shop where 
needed by that equipment. In addition, 
there should be sufficient outlets so that 
a 50-ft. snap-on hose may be used for 
cleaning purposes to reach all parts of 
the room. A_ centralized compressor 
should be installed with lines leading 
to all parts of the shop. Small schools 
would undoubtedly find this method too 
expensive, in which case a small port- 
able compressor, much as is used in 
small farm shops, would suffice satis- 
factorily. 


Lavatory, Drinking Fountain, and 
Washroom Facilities 


A washing station is preferable for 
each ten pupils. Although a toilet is 
desirable in a shop, it is not essential 
if the shop is located in the same 
building as the remainder of the 
school. Toilet facilities remain largely 
a matter of convenience and discipline 
control. One drinking fountain should 
be sufficient for most circumstances. 
It should be located in an out-of-the- 
way position. In larger school shops, 
additional lavatory and toilet facilities 
are commonly added to the instructor’s 
office. 


Separate washing facilities should be 
provided for the drafting room and the 
finishing room. One sink should easily 
suffice for water facilities in each of 
these areas. Some larger schools may 
desire a washing vat for blueprinting. 
In all cases where sinks are provided, 
both hot and cold water should be 
available. Foot pedal controls are very 
convenient for wash stand use. 


Waste Disposal 


A space should be set aside in each 
shop for the waste and refuse contain- 
ers. In shops that accumulate consider- 
able waste and refuse, the containers 
should be mounted on rollers to facili- 
tate collection. Where a general dust 
collection system is not practicable, 
most woodworking machines can now 
be purchased with individual collectors. 
These are very useful in facilitating 
cleaning. A special container must be 
provided for oily, greasy, and paint- 
covered rags. This container should be 
of metal and with a tight fitting cover. 


Clocks and Bells 


Electric classroom clocks are the 
most desirable and available for school 
use. Clocks in the shop should be syn- 
chronized with a central timing device 
for the school. 

Clean-up bells may vary from a shop- 
made gong to a purchased bell. A cen- 
tral fire alarm system should be pro- 
vided if the shop is attached to the 
remainder of the school plant. 


Visual Aid Facilities 


The term, visual aids may be defined 
as any type of visual stimulus to sup- 
plement the teaching of spoken or writ- 
ten words. 

1. Films and filmstrips 

These aids are considered the most 
common supplement to teaching. Most 
schools using courses of study will, of 
necessity, share projectors with other 
departments. In many cases, they will 
lack having a separate room for show- 
ing films. It is necessary, therefore, to 
provide the shop with blackout curtains 
or some other means of room darken- 
ing. An inexpensive screen may be 
painted on the wall as a convenience, A 
screen of 4 by 6 ft. is a desirable size. 
2. Slides, reflectorscopes, and opaque 

projector 

These aids are valuable to shop in- 
struction, but not too often available. 
Newer types of equipment need only 
partial room darkening and a screen for 
projection. Because of the specialized 
nature of the materials used in opaque 
projection, it is well to provide a file 
in the shop for storage of these aids. 
3. Chalkboards 

A portable chalkboard should be pro- 
vided that is easily moved from place 
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to place. Stationary chalkboards are 
secondary to the portable type for most 
instructional purposes. 

should not be between windows. 
Colored chalkboard is more desirable 
than the old conventional black for 
ease of reading and attractive appear- 
ance. 
4. Bulletin boards 

The modern shop finds one of its 
most valuable aids in the bulletin 
board. At least one large central board 
should be provided. Others should be 
placed around the shop, near the en- 
trance, near tool panels, and over the 
drinking fountains. A light-colored fiber 
or cork composition is the best base to 
use. When old facilities need to be used 
to provide bulletin space, a heavy bur- 
lap on wall board covering will provide 
a suitable substitution over existing 
wall areas. 

Locks and Keys J 

The number of keys in any shop set- 
up should be kept to a minimum. A 
master key should be provided for the 
instructor which will open all storage 


and student lockers. Recessed locks are 
an advantage as far as appearance and 
use is concerned. In small shop layouts 
it is quite satisfactory to use ordinary 
padlocks and hasps for drawers and 
lockers. If a more elaborate setup is 
desired, commercial firms supply pad- 
locks equipped with a master key for the 
series at a nominal increase in cost. 


Flexibility 

Flexible power tools are of consider- 
able interest at the present time for 
laboratory equipment. These tools are 
a combination type of machine, con- 
vertible to a circular saw, lathe, drill 
press, sander, shaper, and jig saw. Sev- 
eral manufacturers make equipment of 
this type. The machines are quite in- 
genious and merit consideration from 
the standpoint of their versatility and 
cost as compared with individual equip- 
ment. Considerably more experience in 
their use by school shops is needed to 
determine the effectiveness and longev- 
ity of these machines under school-shop 
conditions. 


For Educational Effectiveness — 


General considerations to be aware 

of in the physical plant setup are: 

1. Conduit and other utility supply 
service should be based on a liberal 
rather than restricted estimate of fu- 
ture needs. 

. Cabinets, lockers, shelves, and 
benches should be standardized in 
so far as possible so that they might 
be used in different areas or posi- 
tions as needs arise. 

. Shelving should all be adjustable in 
so far as possible for safety reasons. 

. Heating and lighting services should 
be engineered so that controls may 
serve areas in the shop for reasons of 
economy. 

. Wall partitions within a one-teacher 
shop area should be nonbearing and 
free as possible for movement to ac- 
commodate separate shop unit and 
even another teacher if such a need 
occurs. 

. Additional site area should be left 
undeveloped so that additions to ex- 
isting classrooms or new shop build- 
ings may be erected when necessary. 


Essential Construction Features 


of School Shops 


WILLIAM JOSEPH BECKER 


Vocational Education Adviser, 
U.S.O.M. 
Tel Aviv, Israel 


(Reprinted from the January, 1955, issue of the Amentcan Scnoot Boarp Journat) 


There are many aspects of building con- 
struction which make for effectiveness in 
the operation of school shops — items the 
architect should keep in mind when build- 
ings are being planned. In an attempt to be 
specific, this article is limited to construc- 
tion features of the school building, and 
‘does not deal with shop equipment and its 
layout. 

Before planning the specific details of the 
various shops, one must decide what cur- 
ricular areas shall be represented to achieve 
the objectives for which the school is 
striving. The choice of shops to carry out 
the curriculum must be made. How shall 
these shops be organized? Shall the work 
be taught in one shop, rather comprehen- 


sive in nature, or in two or more shops, 


| 


various sources of 
shop construction de- 
committees, state 
ustrial education departments. 
, assistance can be obtained 
visitation and the various 
t to shop construction. 
study the shop construction de- 
divi into seven sections: some 
ructural considerations, 
, visual comfort and 
utility services, shop 
, and shop instructional 
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How Many Stories? 


Some general aspects. If it is a separate 
building, the ideal school shop structure is 
one story in height. However, if it is multi- 
story, give ground floor priority to heavy 
shops or those requiring outdoor entrances 
because of type of work or delivery of 
equipment and supplies. Locate noisy shops 
so they are the least disturbing to the re- 
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rooms easily. If the shop is un laterally 
lighted, the width should not exceed twice 
the height of the room, but using 
bilateral light, the shop can be made wider 
If desirable, include one or more of the 
following auxiliary rooms: day school stor- 
age, night school storage, day school tool- 
room, night school toolroom. tinishing 
room, instructor's office, and related work- 
room. 

Shop construction should meet specific 
work needs, yet be as flexible as possible 
Flexibility can be achieved by foreseeing 
future shop needs. Extend halls in shop 
wings to outside walls, make partitions non- 
load bearing, put services on the outside of 
partitions rather than in them. In addition, 
the type of utility distribution should facil- 
itate flexibility. 

Select floors for specific shop purposes. 
Chey should be nonslipping, oil resistant, 
fire resistant, dent resistant, comfortable, 
and economical to install, service, and re- 
pair. Consider which floor material will be 
affected least by moisture, humidity, tem- 
perature, and hot metals. Floors should not 
transmit noise to the rest of the building. 
In laying floors, the installation of various 
utilities must be considered as well as the 
reflectance value of the floor surface. 

Consider two factors in treating shop 
acoustics: noise reduction (nontransmission 
of noise) and acoustical correction (proper 
diffusion of sound within the shop). Treat 
noise reduction through strategic location 
of the shop with respect to noise levels that 
can be tolerated in the various rooms. Con- 
sider such factors as windows, floors, ex- 
haust systems, room vents, and machinery 
noise transmitted through the structure. 
To secure satisfactory acoustical correction, 
select proved wall and ceiling materials. 

Walls, partitions, and ceilings should be 
of appropriate materials for the shop con- 
cerned and should also be pleasing in ap- 
pearance, light in color, economical in con- 
struction and should possess essential 
acoustical qualities. Ceiling height should 
fit the needs of shop activity but should 
not be less than 12 feet. Include clear shop 
space for assembly of jobs, if needed. 

Install at least two doors in each shop, 
giving serious thought to size, type, and 
location. In selecting size, type, and loca- 
tion of doors, consider pupil passage, type 
of shop work, and delivery of supplies. 

Heating and ventilating. Install a system 
which will maintain a satisfactory thermal 
condition and provide circulation of air to 
conform with established health standards. 
In addition to being simple to operate and 
service, the system selected should prevent 
recirculation of shop fumes and dust 
through the building. Locate radiators of 
a recommended type and size so they inter- 
fere least with work being done. Radiators 
should provide a comfortable yet healthful 
temperature and recirculation of air with- 
out draft. 

Install special shop ventilation where nec 


essary to remove dust and fumes without 
interference with the general ventilation 
system 


Lighting Requirements 

Visual comfort and efficiency. Orient the 
building on the site so that shops will get 
appropriate natural light remembering that 
west and south windows admit most light 
and heat. While outside objects causing 
glare should be avoided, adjacent buildings 
or wings should not block natural light. 

Select a type of window system which 
will insure adequate natural light in all 
portions of the shop, lend itself to the 
school flexibility pattern, fit the ventilation 
design, and be economical to install. Win- 
dows should be easy for pupils to operate. 
The ratio of window area to floor area 
should meet code requirements, which usu- 
ally are about 20 per cent. Bilateral light- 
ing will permit shops to be wider. Install 
window shields, shades, or glass block to 
secure maximum glare-free light, provide 
standard room brightness ratios, and con- 
trol radiant heat. Extend windows to 
within four inches of the ceiling to secure 
maximum light but make possible installa- 
tion of audio-visual darkening devices. 
Window sills should be 42 to 48 inches 
above the floor so wall space can be used 
for shop equipment. 

The artificial lighting system should pro- 
vide economical, glare-free light of required 
intensity and general brightness ratios in 
the various shop working positions. The 
artificial lighting system should supplement 
natural lighting when necessary, yet be 
capable of providing adequate lighting in 
the total absence of natural light. To do 
this, supplementary lighting may be neces- 
sary in certain shop locations. Install light- 




















ing switches at principal entrance to shop 
so inner circuits can be separately switched. 

Wall and ceiling color should be of a 
light, nonglare finish to produce acceptable 
room lighting contrasts. In addition, the 
color should be psychologically agreeable. 


Have Enough Outlets 


General utility service. Equip the shop 
with an adequate number ot 110-120 volt 
utility outlets, correctly located. In certain 
instances lock-type outlets should be pro- 
vided, and in others, three-wire grounded 
vutlets. Utility outlets serving heating 
equipment should be pilot lighted. Test 
voltages should be made available where 
necessary. A careful prior analysis of the 
equipment to be installed should determine 
the connected power load. From this, panel 
and wire size can be determined, Dead. 
front panels with adequate future capacity 
should be used, equipped with circuit break- 
ers. Certain shops should be equipped with 
master remote control emergency switches. 
The method of running conduit and other 
utility services should fit the type of shop 
In addition, consider the factor of expense, 
appearance, and the general flexibility pat- 
tern, 

Motors selected for machine operation 
should be economical and efficient in op- 
eration. The installation should provide for 
safe, quiet operation. 

Install adequate pupil hand washing facil- 
ities directly in the shop where they can 
be teacher supervised. Provide other water 
services in accordance with specific shop 
needs, In addition to drinking fountain in- 
stallation within the shop, the necessary 
steam, toilet, and drainage facilities should 
he provided. 

Install air, gas, and vacuum cleaner sys- 





Student to teacher — What am | making? You don’t know either? 
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problems. Night school storage should be 
considered. Shop storage space may be lo- 
cated in the shop or department. A school 
storage room may be utilized. 


Tool Storage 

The method for storing tools should fit 
shop needs. Choice can be made among 
toolcribs, open tool panels, or panel cabi- 
nets, Specific tools may be stored near the 
machines for which they will be used. It 
should be convenient to move materials 
from delivery trucks into the storage 
room, and thence into the shop. Some 


will need access directly outdoors 
ile cthers, in multi-story buildings, can 
be supplied through school loading docks 
nd , 
If pupil clothing and job lockers are 
needed, they should be installed in con- 
ient locations. 


boards where best use will be made of them, 
and, if desirable, bulletin display cases. 

Provide audio-visual projection facilities, 
especially in those shops where related in- 
struction favors this method ef presenta- 
tion. Shops or auxiliary rooms should be 
equipped for darkening and provided with 
permanent screen and adequate power and 
sound installation. All elements in the pro- 
jection area should be carefully positioned. 

There is need for future study of the 
essential construction features of school 
shops particularly shop storage, flexibility, 
shop ventilation, and shop lighting 
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How to Plan a Functional 


School Shop 
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Too often school shops have been 
planned more on the basis of traditional 
subject matter or industrial production 
rather than on the functions necessary 
to provide a sound, modern, industrial- 
arts program in a school or a school sys- 
tem. The result is f tly a distorted 
or unsatisfactory of experiences 
for the pupils and disappointments for 
the 


so that pupils may have the opportu- 
nities they should have, and that teach- 
ers are provided with equipment and 
conveniences that are conducive to offer 
their courses in an interesting and effec- 
tive manner. It is the purpose here to 
give some of the practical, basic con- 
siderations when planning so that the 
end result will be a shop that really 
functions. 

Probably the best way to actually 
plan a functional shop in a given situa- 
tion is to analyze carefully the problems 
to be solved, or questions to be an- 
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swered, and select the best arrangements 
to serve the greatest number of pupils 
in the most desirable manner. 

The following questions present many 
of the fundamental problems, or con- 
siderations: 

1. What is the real purpose of the 
shop? Is it to provide for boys and girls 
of junior-high-school age for general 
education purposes such as problem 
solving through planning and making in- 
teresting things with some opportunity 
for personal expression and the develop- 
ment of creative ability? Are there to 
be other shops in the school, or is this 
to be the only one? Is vocational work 
to be emphasized at all? If so, on what 
basis? Has the shop program any direct 
relation to industry, or should it have? 
Are some of the arts and crafts to be 
included in the program? Will the shop 
provide for all, or a certain part of the 
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following activities: drawing «nd plan- 
ning, working with woods, metals, 
graphic arts (printing, duplicating, 
etc.), maintenance or repair of tools, de- 
vices, or machines? These and many 
other questions of a similar nature 
should be studied and answered before 
the plan is actually started. 

2. Are there any specific limits as to 
shop size or shape? Must the shop fit 
into a given architectural design? If 
there are limitations what are they? 

3. Are there limitations as to costs? 
If the cost of the shop must be limited, 
what is that limit? 

4. 1s it possible to place the shop, or 
series of shops, adjacent to other areas 
in the school? Can it be near the physics 
department? Can several shops be 
grouped as desired? Can the art depart- 
ment areas be adjacent? Will home- 
economics areas be in the vicinity so 
that there may be co-operation between 
the two departments? Will there be an 
audio-visual aids area nearby? Will it 
be necessary to have an outside en- 
trance? Will it be possible to arrange 
the entrance so evening activities can be 
carried on independent of the other 
areas of the school? 

5. How are pupils going to be able to 
enter and leave the shop readily? Will 
double doors be provided near the mid- 
dle of the room, or a door at each end? 
Will pupils be able to enter from other 
shops or areas? 

6. How can the workbenches, tables, 
or equipment be arranged so they can be 
reached most readily from the entrance? 
Can many work stations be provided 
along the walls? Must single benches be 


used and placed in traditional rows the 
full length of the shop, or can they be 
grouped? Must machines be anchored 
to the floor or can they be placed on 
casters and moved into open areas? 

7. How will electric power outlets be 
provided? Will they be placed on the 
walls around the shop? Will there be a 
special electrical outlet area provided 
in a pedestal in the center of the shop? 
May overhead track wiring be provided 
so extension cords can be moved from 
place to place? Will there be a master 
switch to turn off all power as one leaves 
the shop? Will the installations be safe? 
Will there be both power and lighting 
outlets with polarized outlets and plugs? 
Will there be key switches on some of 
the machines so they cannot be turned 
on until the instructor does it and super- 
vises the use of the machine? Will fuses 
be conveniently located for individual 
machines or devices? Will the use of 
circuit breakers be desirable? Is a cen- 
tral control panel desirable so that no 
machine can be used until the switch 
has been turned on at the panel? 

8. What arrangement will be provided 
for delivering and storing supplies? Can 
they be brought into the shop easily? 
Must they be brought through halls or 
other rooms? Will an outside large door 
take care of the situation? Should there 
be a central stock room where quantities 
can be stored and checked out as re- 
quired? Can there be a small, convenient 
supply in the areas where various ma- 
terials are used extensively? Can storage 
areas be provided along one side of the 
shop together with an office, wash area, 
etc.? Might storage spaces or cabinets 


Aiding Those Who Plan Shops — 


3-D Block Layout and School Shop Planning 


J. LYMAN GOLDSMITH 

Supervisor of Agricultural-Vocational- 
Industrial Arts 

Division of Instructional Services 

Los Angeles City Schools 

Los Angeles, Calif. 


In this age of Cinerama, Cinemascope, 
Vista Screen, and Wide Screen, most 
school districts are faced with the im- 
mediate problem of making plans for 
new school buildings and planning the 
remodeling of existing buildings. The 
urgency of schoolhouse planning and 


the novelty of 3-dimensional visual rep- 
resentation can be joined through 3-D 
Block Layout. 

Industrial educators must meet the 
problems of building and equipping 
school shops to keep pace with’ the 
rapidly expanding school program. Each 


be placed in the walls between two 
shops? May lockers be placed in an 
alcove along the wall of the shop? 

9. What arrangement will be made 
for project planning? Will it be best to 
have a planning area in one corner of 
the shop? Is a planning room available 
to two or more shops feasible? May a 
drawing room provide for planning and 
also for teaching certain courses in 
drawing? May a drawing area be pro- 
vided in one corner of a shop? 

10. Where will the teacher's office 
and teaching center be located? Should 
the teacher’s office also be the instruc- 
tion center? Should the office be near 
the entrance to the room and be en- 
tirely private? Should the teaching cen- 
ter be at the end of the shop, in the 
center, or at one side near the middle of 
the wall? Should the chalkboard be cen- 
trally located? Should it be portable? 

11. To what extent can built-in fea- 
tures be employed? Can vou provide 
built-in tool panels? A built-in lava- 
tory? Built-in storage areas? Built-in 
blueprint or darkroom? Built-in display 
cases? Built-in lockers or clothing and 
bookracks? Built-in finishing area? 
Built-in linoleum block carving area? 
Built-in drawing areas? Built-in book- 
cases or reference shelves? Built-in 
craft unit? Can you provide these along 
one wall or between adjacent shops? 

The consideration of these and many 
other questions and suggestions may 
well form a basis for improved and 
more functional shops of all kinds to 
effectively provide the program in- 
tended, based on modern thoughts and 
applications. 


school shop should be planned to take 
into account five major factors: 


1. The industrial arts or vocational 
activity to be housed 

2. The major items of equipment to 
be included in the shop 

3. Safety elements as they apply to 
the activity 

4. The class — size and grade level 

5. The teacher. 


No attempt can be made to indicate 
an ideal shop layout or plan as no such 
shop exists. School shops are ideal only 
where they meet the needs of existing 
conditions. The adequate size and 
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amount of equipment for school shops 
have been discussed in many profes- 
sional books and articles. School Dis- 
tricts and State Departments of Educa- 
tion have established their own 
standards of school shop planning and 
equipment. 3-D bleck layout avoids any 
controversy based on the adequacy of 
floor space or equipment by providing 
the means through which any school 
shop may be laid out regardless of the 
physical facilities involved. 3-D block 
layout can be used to establish any type 
of shop organization — comprehensive 
general shop, limited general shop, or 
unit shop 

The practical arrangement of any 
school shop depends upon many factors, 
among which are: the type of educa- 
tional program being housed, the 
amount of equipment to be located. the 
amount of floor space available, and the 
amount of money to be allowed for 
alteration or new construction. 

The 3-D block layout offers valuable 
assistance for the supervisor or admin- 
istrator who continually faces the prob- 
lem of the new construction or altera- 
tion of school shops, or the individual 
teacher or shop department head who 
is faced with a specific problem in shop 
planning. This educational tool has the 
advantage of providing: 


|. A 3-dimensional scale model 

2. Flexibility — allowing for on-the- 
spot changes 

3. A focal point for individual and 
group suggestions 

4. Salesmanship to school personnel 
groups 

5. Portability 


School shop planning featuring the 
use of 3-dimensional scale models is not 
new. Experienced shop teachers and 
teacher-training faculty groups have 
utilized models in school shop planning 
for years, but in the past the emphasis 
has been upon the construction of a 
specific layout to meet the needs of a 
single problem. 3-D block layout is 
based upon scale size blocks which rep- 
resent benches, lockers, and power ma- 
chines that are representative of all 
equipment of a particular type, rather 
than those manufactured by a specific 
firm. The block sizes given in the accom- 
panying table are based on a survey of 
all brands of manufactured equipment 
within certain general specifications. 
Each individual block represents the 
actual floor space used by the equip- 
ment the block represents. All machine 
tools are represented on floor stands. 
Some symbolic detail may be added to 
the blocks if it is justified by the addi- 
tional work involved. Practice has in- 
dicated that as long as each block has 
some code identity, the additional detail 
is not justified. 


Table of Equipment Sizes 


Item Height Width Length 
Bench, metal layout 40” 
Bench, metal layout 6” ft * 10’ 
Bench, molding —. sa 10” 
Bench, electrical test 4 tee | aa a 
Bench, wood, 1 pupil 26” 2'0” ‘" 
Bench, wood, 2 pupil 2'6” 3/2" 5’ 
Bench, wood, 4 pupil 2'6” 56” $ 
Lockers, student storage 70” 2'0” 

Sink, wash ‘s+ se 

Table, drafting, 1 pupil 34” 2°” 

Table, drafting, 2 pupil 34” 30” 

Table, work aga 0” 

Furnace, Heat treating 40” oO” 

Furnace, melting pot vo” 70” 

Grinder, heavy duty 4'0” 2’0” 

Grinder, small —_—. sor 

Grinder, tool sharpening 3'6” 0” 

Brake, Cornice +6" A” 

Shears, squaring "3 
Drill press 60” 
Hack saw, power 0” 
Welding bench and tanks 2°” 
Lathe, small machine ‘‘O” 


2¢ ” sad 


” 


| Imposing stone 


| Press, 


ltem Height Width Length 


Lathe, machine, large "n” “7” 50” 


| Saw, circular “0” “A” +6” 


Saw. Band, 20” *-” a” 4” 
Saw. ji Art om 0” 
Sander belt’ and disk 6” ‘o” 2'6" 
Shaper A, A. 16" 
Jointer “0” 0” 5°3” 
Surfacer 6” 2’6” 40” 
Lathe, wood, small 9” s‘0” 
Lathe, wood, large ‘o” ‘o” 6'6" 
Mortiser 5" - r - 36" 
Sewing machine 2’6” *9” 30” 
Power machine, multi 
purpose 

Type stand, 2 pupil 
Type stand, 4 pupil 
Drying rack 


~ 
oe 


: 


Proof press 
Press, 10 by 15 
12 by 18 
Paper cutter 
Paper drill 
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The kit illustrated in the photograph 
was designed with a working surface of 
15 by 20 in., using a % in. to the foot 
scale. This surface will accommodate a 
layout involving a 60 by 80 ft., i.e., a 
4800 square foot shop. To provide for 
portability, a drawer housing the blocks 
was built into the unit so that the kit 
could be taken into a shop for on-the- 
spot planning or into an office for dis- 
play or discussion. 

Blocks can be spotted without danger 
of shifting if the layout surface is cov- 
ered with thin sheet metal and a perma- 
nent magnet is fastened within the base 
of each block. Blocks should be made of 
hardwood and painted in color dynam- 
ics, with point of operation and safety 
hazards indicated. Tool panels and other 
equipment items of local design may be 
added as needed. 


Some detailed scale models for power 
tools are available through commercial 
tool dealers, but their variety is limited 
These models, when available, can easily 
supplement the blocks prepared for this 
kit. If more reality is desired, partic- 
ularly in presenting a shop layout to 
a board of education or a lay committee, 
% in. scale human figures can be ob- 
tained from Model Railroad Supply 
Houses. 

3-D block layout primarily stresses 
arrangement, shop size and shape, shop 
work areas and auxiliary rooms, equip 
ment and equipment location, and the 
relationship between these factors. Such 
items as ventilation, heating, natural 
and artificial lighting, utility services, 
wall, floor, and ceiling treatments are 
left for architectural plans which should 
be developed after a layout is made 


3-D block layout 





Mergenthaler Vocational-Technical 


Shop Planning and 


HOWARD E. ZIEFLE 


Principal, Mergenthaler Vocational- 
Technical High School 
Baltimore, Md. 


Baltimore’s new Mergenthaler Voca- 
tionai-Technical High School is a merg- 
er of three vocational schools formerly 
known as the Barton Vocational High 
School for girls, the Edison Vocational 
High School for boys, and the small 
Mergenthaler Vocational High School 
of Printing for boys and girls. On Sep- 
tember 27, 1950, the contract for the 
new school was let. Construction began 
promptly and the building was com- 
pleted early in 1953. On June 1, 1953 
the three former schools began to move 
into their new quarters and by Septem- 
ber the moving was completed. On Sep- 
tember 7, 1953 the school opened its 
doors to over 1500 students. 

The school building is comprised of 
four wings, A, B, C, and D. In general, 
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Wing A houses the shops usually cata- 
logued as boys’ trade shops; Wing B 
houses the administrative quarters, 
cafeteria, and classrooms; Wing C con- 
tains the girls trades and business edu- 
cation; and Wing D contains the audi- 
torium, music rooms, gymnasium, and 
swimming pool. 


Total Educational Facilities: 

The entire school plant comprises 60 
shops and laboratories, 40 classrooms, 
library, large demonstration room seat- 
ing 150, choral music room, instru- 
mental music room, auditorium seating 
1000, health suite, double gymnasium, 
swimming pool with adjoining shower 
and locker rooms, game rooms, com- 
mercial laundry, general receiving and 
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Layout 


stock room, many storage areas, three 
conference rooms, general offices, ath- 
letic fields, a four-boiler oil-burning 
heating plant, parking on paved areas 
for 150 automobiles — all located on a 
17-acre tract. 
Shops — General Information 
With a few exceptions, all of the 
trade and industrial shops located in 
Wing A, are approximately 35 feet by 
70 feet with a floor-to-floor height of 
18 feet. At one end of each shop across 
its entire width there is a shop service 
area 12 by 35 ft., with a mezzanine, 
constructed of Hauserman partitions, In 
this area, at shop floor level, there is a 
toolroom, storage room, and _ locker 
room. The mezzanine is laid out for an 
instructor’s office and a classroom. 


Lighting 
The lighting fixtures are the two-tube 
fluorescent units designed to give 25 
lumens at working levels. The few ex- 
ceptions are in areas where dust or com- 
bustible fumes require other types of 
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Electric motors, Mergenthaler Vocational-Technical High School 


fixtures and wiring, such as in the metal 
casting shop and in several paint spray 
booths 
Vacuum Cleaning 

All shops are equipped with 2-in. out 
lets for attaching vacuum hose for gen- 
eral cleaning purposes. The woodshop is 
equipped with several vacuum floor- 
level boots into which shavings, etc.. are 
swept 

Floors 


Che type of floor varies depending on 


the kind of shop. Most floors are of 
concrete. Maple  tongue-and-groove 
flooring is used in the three electrical 
and radio shops and in the electrical 
laboratory; quarry tile is used in food 
shops, such as in baking, tearoom 
kitchen, and fountain shop kitchen: 
end-grain impregnated wood blocks are 
used in machine shops and printing 
shops; rubber tile is used in the service 
areas of the tearoom and fountain 
shops; asphalt tile is used in science 
laboratories, business education shops, 


cosmetology shops, mechanical drafting 
rooms and a few others. 


Shop Service Area 

The toolroom and storeroom occupy a 
floor area 12 by 16 ft.; the front half of 
which is the toolroom and the rear half 
the storage room. The partition between 
these two areas is made up of sections 
of open shelving, 15 in. deep by 42 in. 
wide, by 78 in. high faced on the front 
with tempered masonite tool panels. 
Typically, four sections and a door 


Beginning machine shop, and at right, commercial baking shop 





SCHOOL SHOP ANNUAL — MARCH, 1955 








Drafting room, 
Mergenthaler Vocational- 
Technical High School 


comprise this partition. This arrange- 
ment affords a storage area which is 
supplemented by additional 12-in. open 
shelving on the rear wall of the store- 
room. The storeroom contains approxi- 
mately 180 lineal feet of 12 and 15 in. 
deep shelving, all hidden from view by 
the tool panels. 


Tool Panels 


The tool panels are open-back shelf 
storage units 15 by 42 by 78 in. Since 
the general building contract did not 














SCALE 


aga 











include the fitting out of toolrooms and 
because we were not permitted to work 
in the building until after it was ac- 
cepted by Baltimore City we decided on 
building these units so as to have them 
ready for quick installation. This 
scheme required only some anchoring 
to the floor and a 16 foot tie strip across 
the top of the units. 


Holders and Labels 


Typically all multiple tools are racked 
in toolholders of our own design. These, 





- 


'CER SYSTEM MOCK VF same’ U 


Cs). OUNTERWEIGHT PROP 


y fre enor 


+ 
[~}enorercon Cul A-war 


SHOP DESK 


(9 cy 








/ 
! 
| 
! 
| 
! 
| 
| 
| 
| 


an . 
ENGINE TEST STANE 
GUARD RAIL 





SCALE 





L 
—a. 7 
012345 10 











Ls 


T A-WAY 


fom 


6CYL RADIA 
RADIA 
Ss 


—— 


<7 CYL RADIAL 


aa 


(oCYL RADIAL 


=. % 


PEDESTAL GRINDER? 


f 


VALVE REFACER: 
BENCH GRINDER 


| 
| 
! 
| 
| 
i 
| 
I 
| 
' 
! 


Tones Se 


“OO 














for the most part, are constructed of 
No. | northern maple, natural finish. 
Some are made of steel. All holders are 
labeled with the name of the tool, the 
labels being made of 4, in. black and 
white “Lamacoid,” a plastic material 
used widely for equipment labels. Con- 
trol over the size of the tool labels was 
obtained by preparing samples of three 
common sizes, cut with letters 4», %, 
and 3 in. high, and showing the maxi- 
mum number of characters that each 
could accommodate. Each instructor 
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Airplane mechanics, Mergenthaler Vocational-Technical High School 
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Airplane sheet metal shop, Mergenthaler Vocational-Technical High School 


submitted a list of his requests. In the 
aggregate, over 2000 different tool la- 
bels were requested comprising about 
500 different names of tools 


Locker Room 

rhe 12 by 17 ft. locker room is 
equipped with a circular Bradley wash- 
basin and 60-9 by 16 in. lockers. These 
lockers are for shop clothes and toilet 
articles only. Any changing of clothes is 
done in this area. All students have an 
additional built-in corridor locker as 
usually furnished for general purposes. 


Mezzanine 
The mezzanine carries a 9 by 7-ft. 
glass enclosed instructor's office and a 
12 by 26-ft. classroom equipped with 
25 tablet armchairs and a portable 
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chalkboard. It affords space for the shop 
instructor to meet with his entire class 
for instructional purposes. It also offers 
a desirable place for students to do 
occasional related work individually or 
in small groups in full view of the in- 
structor from the shop floor level 


Shop Layout 

Planning for the equipment layout of 
the 60 shops and laboratories, and the 
tool and storage areas, began immedi- 
ately after the contract was awarded. 
With one or two minor exceptions, 
the acquisition and installation of 
educational equipment and furniture 
was not included in the building 
contract. It became our responsibil- 
ity to furnish the architects all data 


regarding weights of heavy equipment, 
and the demand on utilities for each 
piece of equipment, in electrical units 
as horsepower, voltage, and phase; in 
mechanical and physical units as cubic 
feet of air per minute; gallons of water 
per minute; B.T.U.’s of gas per hour; 
cubic feet of steam per hour and steam 
and air pressure in pounds per square 
inch, Starting with a general location 
plan for all equipment showing weights 
of the heavy equipment we developed 
next a field drawing, for each shop, pin- 
pointing the exact locations of all util- 
ities — outlets for water, gas, electric, 
steam, and air. Subsequently we were 
obliged to furnish to our Central Busi- 
ness Administrative Office a list of all 
equipment to be moved and a list of 





SENCHESLW 

















MOLOER'SS BENCH’ 











MOLDING MACH 


E) - 


GVRATORY RIDDLES 


FOUNDRY 
= 


CHES 


ee | 


« FUNG CAB 





L 





¢ PORTO MULLER 


Ra 


SANO LAB BENCHES 





__ SCALE 
012345 10 


20 xe) 


GAS-f | RED CORE OVEN 














Foundry, Mergenthaler Vocational-Technical High School 
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Typical wood shop toolroom panel, and at right, typical toolroom panel for the machine shop 


equipment to be purchased, with speci- 
fications. In passing, it is to be noted 
that the moving job included discon- 
necting and reconnecting equipment, 
skidding and rigging, and moving from 
all floors of three and four story build- 
ings to the four floors of the new 
building. 
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Petroleum asphalt, usually thought 
of as a paving material, also is used for 
coatings and paints, paper laminations 
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(for waterprooting), battery cases and 
tires, linoleum and other floor cover- 
ings, automobile undercoatings, and 
adhesives. Another popular use is in 
roofing materials. Oil, in its myriad 
component parts, helps Americans at 
home or on the highway Petroleum 
Newsnotes, 
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Auto and oil burner shops — Mergenthaler Vocational-Technical High School 





Fire Damages Repaired — 


Marinette Vocational 
School Shop Annex 


JOSEPH LONGO 


School of Vocational and Adult 
Education 


Marinette, Wis 


On February 16, 1953, the frame an 
nex containing the machine shop, up- 
holstery shop, and storeroom of the 
Marinette, Wis., Vocational School was 
set ablaze by a spark from arc welding 
It took the fire department 1'% hours to 
quell the blaze and the damage was esti- 
mated at $8,000 to $10,000. The roof 
was damaged extensively, chairs in the 
upholstery department were harmed, 
and there was considerable smoke and 
water damage to the motors and ma- 
chinery in the machine shop. 

rhe building was condemned by the 
industrial Commission and plans for a 
new annex were started. Private prop- 
erty next to the site was bought in 
order to expand the new structure. The 
machinery in the machine shop was 
moved to the unburned end and a par- 
tition put up. The rest of the building 
was torn down to clear the area for the 
new building. 

The building which the new addition 
replaced was a frame structure built in 
1940 for war production training. Ma- 


terials were obtained from an old piano 
factory and an old CCC barracks. Since 
Works Projects Administration and 
N.Y.A. labor was used, the old structure 
was built at a cost to the city of only a 
few hundred dollars. 

State Industrial Commission officials 
issued only a temporary structure per- 
mit for the old shop building when the 
school took it over. After the fire, the 
Commission would not allow repair of 
the damaged portion, thus making it 
necessary to build the new shop 
quarters. 

Open house was held for the new 
building on March 15, 1954. The build- 
ing has been put up with cement blocks 
faced with cut brick, laminated wood 
girders, and insulated roof. Built in an 
L shape, it contains 6000 square feet of 
floor space. 

As the plans show, the addition to the 
woodshop is 29 by 35 ft. and has a 
lumber rack and a plywood rack in it. 
This room is used for the storage of 
lumber and students’ projects. 


The upholstery room is 34 by 44 ft. 
and has a shelf built along one wall and 
a table running nearly the width of the 
shop for the storage of chairs under- 
neath and on top. There is a tool and 
supply cabinet and two large workta- 
bles. The room has two extra wide en- 
trances leading to the outside to facili- 
tate the movement in and out of 
furniture that is being upholstered. 

The auto shop and welding room has 
space for a limited auto mechanic pro- 
gram and has four welding booths in it 
for a four evenings per week welding 
program which is in progress from Sep- 
tember until June. This room is also 
used for storage of school property and 
steel for the machine shop. The room 
is 30 by 35 ft. 

The machine shop is 35 ft. by 60 ft. 
and has in it nine lathes, a forge, two 
shapers, two milling machines, two 
grinders, a universal grinder, three drill 
presses, five workbenches, and a wire- 
mesh tool crib. This shop is used for 
machine shop and art-metal work. 

A diversified adult education program 
is offered in Marinette with a yearly en- 
rollment of about 750. The classes 
offered are: 

Homemaking : 

Clothing I, I, Il 

Fur Re-styling 

Costume Millinery 


East view of the new addition at the Marinette School of Vocational and Adult Education 
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Shop plan of the Marinette Vocational School shop annex 


Advanced shorthand 
Beginning typewriting 
Machine calculations 
Typing for promotion 
Dictaphone operation 
Filing 
Business Law 

Trade and Industry 
Machine shop 
Drafting (Mech.-Arch.) 
Blueprint reading 
Woodwork (Men) 
Woodwork (Women) 


Knitting I, I 
Home Nursing (Red Cross Cert.) 
Lampshades-Rug Design and Construction 
Slip Covers 
Classes for Expectant Mothers 
Supper Club 
Food Demonstration 
Ways with Meats (6 weeks) 
Fancy Breads (6 weeks) 
Textile Painting 

Commercial: 
Bookkeeping and accounting 
Business English 


Are welding 

Carpentry 

Auto mechanics 
General : 

Upholstery 

Leathercraft 


Art-oil-water color and sketching 


Driver Training 
Spanish 

Rosemaling 

Bridge 

English for Beginners 
Art Metal 


Postal Clinic 








Increasing Educational Facilities in a Growing Community — 


New Industrial Education Center 


J. H. DETRICK 


Director of Industrial Education 


Parma, Ohio 


Parma, often referred to as_ the 
“fastest growing community in Ohio” 
and “the city of new homes,” is a res- 
idential suburban center in the highly 
industrialized metropolitan Cleveland 
area which is already an important cen- 
ter for the metals, electrical, graphic 
arts, transportation, and construction in- 
dustries. The population of the Parma 
school district has skyrocketed from 
16,000 to 61,000 in less than eight 
years. If the present rate of growth 
continues it will possibly reach 75,000 
by i955 and 90,000 by 1960. If the St. 
Lawrence waterways project should be 
realized, thus making Cleveland a world 
seaport with the consequent industrial 
expansion, the school population of the 
district could readily go far beyond 
these projected totals. 

An average of 30 per cent of the 
graduates of the Parma Schools attend 
college and 90 per cent secure employ 
ment in the local area. Of these an aver- 
age of 60 per cent of the boys and 15 
per cent of the girls secure employment 
in the technical and mechanical occupa- 
tions. The school administration has 
progressively supported an educational 
program intended to promote the best 
adjustment of the community to our 
modern society and has made every 
effort to provide the functional facilities 


to achieve this goal. From a situation of 
relative obscurity the school system has, 
under the able direction of the present 
superintendent, Carl C. Byers, and a 
very progressive board of education, 
risen to a position of leadership in the 
field of public school education. 

The greater portion of the residents 
are younger families who are actively 
interested in the schools for the advan- 
tages they can provide their children 
and themselves. Industries in the imme- 
diate area where most of these people 
are employed are among those pioneer- 
ing in the trend toward “Automation” 

hailed by many as the beginning of 


a second industrial revolution. Confer 
ences with the management of these 
concerns revealed some of the conse- 
quent factors to be considered in plan 
ning a program for industrial education 


a) That industry is subject to rapid change 
-constantly producing new products 

with new materials and consequent new 
procedures. 
That of necessity, workers from the un- 
skilled to the professional designers and 
engineers are re-learning their jobs 
every 5 or 7 years. 
That job opportunities are constantly 
diminishing for the unskilled and in- 
creasing for the technically trained 
worker. 
That, at best, we can predict only the 
general fields of interest and aptitude 
of our school youth in selecting a 
vocation. 
That, even then, the force of chance 


























Key to layout of Parma High School 


View of industrial education center showing industrial type of construction. Doors at the 


extreme right open off the display lobby 
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Transportation unit 


and circumstance further complicate 
vocational predictions 
That vocational preparation in general 
areas is preferable to highly selective 
specialization at the high school level 
That with automation will come 4 
higher standard of living and more 
leisure time 
That in addition to the well-recognized 
moral values we need to develop in 
our youth versatility, understanding, a 
desire to work, good work attitudes, 
job background, tool knowledge, and 
good learning habits 
Curriculum planning in the field of 
industrial education, therefore, called 
for facilities that would provide experi- 
ences in the basic industries for both 
school-age youth and the out-of-school 
adults. Thus, to fully serve the com- 
munity the program had to be planned 
to provide opportunities for exploratory, 
specialized, and relearning experiences 
to pace the problems of all age groups 
living in a situation where change ap- 
parently was to continue to be the most 
dominant and constant factor. 


Planning the Program 


Analysis of the various factors re- 
ferred to pointed to the desirability of 
a broad technical type of program on 
the high school level with a general edu- 
cation approach and sufficient flexibility 
to meet the needs of students in three 
generai groups, namely: 

Group (a) The industrial and business 
course students who need experiences 
typical of modern industry as a prepara- 
tion for apprenticeship in the various 
trades or to provide a background for 
business, technical, and industrial 
enterprise 

Group (b) The academic or scientific 
course students who need some applied 
manipulative experiences as a background 
for advanced technical studies in 
science, engineering, and design 


Group (c) The general course students 
who need some manipulative experiences 
in the basic industries for a general 
background or want to satisfy an interest 
in the crafts and a curiosity about how 
things are made and how they work 
It was also evident that the program 

would serve the students to advantage 

if it placed emphasis on developing 
competence in related areas. For exam- 
ple, a student fundamentally interested 
in transportation would be expected to 
master the fundamentals of metals and 
electricity as well as the operation, say, 
of the two or four cycle engine. The stu- 
dent would also be expected to acquire 

a proficiency in sc! snce, language, social 

studies, and mathematics sufficient to 


make his manipulative experiences 
meaningful and functional. 

The subject areas in the industrial- 
education program were based on ex- 
periences gained from the previous set- 
up and a study of general needs and 
trends in this respect on the local and 
national level. Subjects representative 
of the basic industries and organized on 
a technical basis through three pro- 
gressive levels for grades 10-11-12 
respectively included wood, general 
metals, _ electricity, transportation, 
graphic arts, machine shop, and draft- 
ing — plus shop foremanship for train- 
ing in leadership and supervision. In- 
dustrial plastics were to be added as a 
basic subject as soon as it could be 
properly organized. Subjects representa- 
tive of the crafts and general interest 
type but closely related to the basic 
industries included art metal and 
jewelry, home improvement, leather, 
photography, plastics, and driver 
education. 

The physical facilities needed for the 
senior high school students were based 
on a projected top enrollment (by 
1960) in the upper three grade levels 
of 2000 students and their probable 
distribution in the respective subject 
areas of the tentative industrial-educa- 
tion program. Such facilities planned 
for the day school programs also had 
to be considered in the light of their 
adaptability to evening programs for 
adults and student hobby groups. In 
planning the physical layout the de- 
cision was made to give special atten- 
tion to those features which would have 


Scale model of the industrial education center 
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the greatest functional value for the 
students, instructors, administrators, 
and adults who would be seeking rather 
definite features respectively. These 
factors provided the point of approach 
and also the criteria for justification 
with respect to the development of the 
basic physical plant. Functional needs 
were to take precedence over any frills 
or traditional design. 

Preliminary studies of the tentative 
program projecting to 1960 and the 
physical facilities needed were com- 
pleted in April of 1949, and floor plans 
for the new industrial education center 
were drawn up. The board of education 
employed an architectural firm to draw 
up the proposal for the complete new 
senior high school and a professional 
tax consultant was employed to deter- 
mine what funds the community could 
provide to finance a building program. 
A bond issue was called for and passed 
by a comfortable majority. Floor plans 
and specifications went into final stages 
and the ones developed by the staff for 
the industrial education unit were ac- 
cepted in preference to those developed 
by the architects due to the superior 
functional features incorporated. 

A one quarter inch to the foot model 
of the entire industrial education unit 
was completed first to study the archi- 
tectural layout, then one half inch to 
the foot models of each shop were made 
up by the students in advanced drawing 
classes to study the other features more 
in detail. Later, the scale models of the 
equipment were made up by the shop 
foremen and students in the respective 
areas and placed according to specifica- 
tions by the shop instructors. 

Planning summary: 

1. Co-ordination of the programs of 
the various departments in the senior 
high school under the supervision of 
the principal, Wm. S. Bassett. 

2. Floor plans — functional layout — 
specifications for facilities and equip- 
ment by the industrial education staff 
under the supervision of the author. 

3. Structural drawings and specifica- 
tions for contractors by Fulton, Krin- 
sky, and DelaMotte, architects. 

4. Architectural portion of the scale 
models by students in advanced draw- 
ing class under the direction of A. J. 
Horten, teacher. 

5. Scale models of equipment and 
painting by student shop foremen and 
the respective instructors: Harold Chat- 
field, Paul Clevenger, Robert Forsblom, 
Robert Fricker, A. J. Horten, Ralph 
Wakeman. 

Functional Physical Features 
1. Features promoting good administration 
and utilization: 

a) Acoustic ceilings 

6b) Adequate natural and 

lighting 


artificial 


Full vision of all work areas and 
special assignment stations 

Local toilet, lavatory, and fountain 
facilities in each shop 
Centralized reference 
each shop 

Adequate display facilities 
partment, (2) area, (3) unit 
Supervised project storage room in 
each shop unit 

Provision for storage of special 
tools and supplies in each shop 
Rectangular work area not exceed- 
ing 1:2 ratio and 60 to 84 square 
feet per student of actual work 
area, depending on type of activity 
A related information center for 
each shop unit immediately off the 
corridor and in the normal path to 
and from the work area for plan- 
ning, organization, and audio-visual 
aids 

Full exhaust of undesirable fumes 
at each work station involved 
Pleasing color dynamics 
Emergency cutoff of all power, ex- 
cept lighting, at central point in 
each shop 

Emergency power supply for light- 
ing to supplement regular utilities 
in event of interruption of service 
Glazed tile walls 
Material storage areas 
serve each of the shops 
Immediate disposal of all burnable 
waste by integral cyclone and 
incinerator 

Provision for isolation of each shop 
as well as the whole unit from the 
rest of the building 

Shops or rooms used in coeduca- 
tional work nearest end of attach- 
ment to rest of high school building 

t) Provision for developing our own 
visual aids 

2. Flexibility of shop layouts for future 
rearrangements or expansion: 

a) Standard features such as room 
tor related information and plan- 
ning in each shop 

b) Storage room for projects in each 
shop 


centers in 


(1) de- 


located to 


Partitions within each shop unit 
of portable steel panel type 

Full 110 v. and 220 v. 3-phase 
service distribution in each shop ir- 
respective of immediate equipment 
layout, and 50 per cent over-run in 
power supply to each shop 
Standardized layout patterns of 
flush floor stubs for power in each 
shop 

Minimum of 2-in 
each shop 

Wide doors to exterior service 
drive and between shop units to 
facilitate moving equipment 

All facilities on ground level 
Standardized layout of basic physi- 
cal facilities for each shop unit 
Architectural, electrical, and plumb- 
ing tie-ins for future additions 
Tentative plans for future shop 
units 


gas service for 


Many of the workbenches, stands, 
racks, etc., were not included in the 
original specifications so that all avail- 
able funds could be utilized in getting 
the maximum of basic facilities. In- 
structors and students began making 
such items as soon as the shops were 
set up for operation. Some equipment 
and accessories for machines which were 
not necessary at the outset are being 
purchased as the actual need for them 
develops. 


+ 


Life of a fluorescent lamp now can 
be predicted almost instantly —- some- 
thing which formerly could be de- 
termined only by burning one of them 
until it blinked out after an average 
7500 hours. Other things being equal, 
fluorescent lamp life is proportional to 
amount of emission coating held by 
lamp’s cathode, according to Richard 
N. Thayer, General Electric engineer. 
Amount of emission material, which 
serves as source of electrons to carry 
current through lamp, is estimated 
electronically without breaking open 
tube. — /ndustrial Research Newsletter, 


Upholstery class at the School of Vocational and Adult Education, 
Marinette, Wis. See article, page 76 
— Photography by Poul Wm. thde 





An Addition to an Existing High School — 


New Industrial Arts Sh 


Howe High Schoo 


ALFRED P. SMITH 


Supervisor of Industrial Arts 


Indianapolis, Ind 


rhe first unit of Thomas Carr Howe 
High School was erected in 1937 and 
provided limited facilities for industrial- 
arts activities. With the completion of 
the third unit, the shops are now housed 
in rooms with adequate facilities in both 
primary shop areas and auxiliary rooms. 
As shown on the plans, there is ade- 
quate storage area for stock and for 
students’ work. While space for work 
in progress in a woodshop is always at 
a premium, the space provided in this 
shop seems quite adequate. 

rhis high school is located in the com- 
munity of Irvington, formerly the seat 
of Butler University, and the school is 
named for a former president of Butler 
While a great many graduates of this 
school enter college, a number of them 
also enter upon employment following 
graduation, The shop curriculum is in- 
dustrial arts, but the vocational interests 
of students are not overlooked, in so 
far as they can be served at Howe High 
Schoel. Indianapolis has a plan which 
permits students to enroll in vocational 
courses in other high schools, doing their 
academic work at their home school 
There are several students from Howe 
High School who have availed them- 


selves of this privilege where their voca 
tional interests cannot be served at 
Howe. The school’s enrollment is ap- 
proximately 1400, with 330 enrolled in 
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industrial arts. The class load ranges 
from 16 to 28, with an average of 22 
Five instructors, one of whom acts as 
chairman of the department, teach an 
average of six periods per day with one 
other assignment such as home room, 
study hall, etc., and one period allotted 
for preparation. 

The industrial-arts courses offer op 
portunities to explore the field of indus- 
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Woodworking shop and drafting room at Howe High School, Indianapolis, Ind. 
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First floor plan at Howe 
High School, 
Indianapolis, Ind. 


try and to acquire information, skills, 
and appreciations in woodshop, metal- 
shop, print shop, and drafting. Shop 
courses are full credit, two periods daily 
and drafting courses are one half crerit, 
one period daily, the single period being 
45 minutes in length. The student may 
earn a minor of four credits, a major of 
six cyedits, or may simply elect a few 
shop courses on a purely elective basis. 
The brief description of courses below 
shows that it is possible to take eight 
courses in drafting, six in printing, and 
four each in wood and metal shop. The 
student may also take more than one 
kind of shop in the earning of a major. 


Shop Courses 


Metal Shop I-IV: The student is taught 
the use of hand, bench, and power tools 
in making elementary metal projects. He 
learns to use the engine lathe, shaper, drill 
press, and milling machine, also squaring 
shears, and other sheet-metal machines 

Wood Shop I-IV: Instruction is given 
in the use of both hand and power wood- 
working tools and the common machines 
Students make projects of wood ranging 
from simple birdhouses to furniture, in- 
cluding activities involving wood turning 
and cabinetmaking. 

Printing I-VI: Students learn to set 
type by hand, to make-up jobs and to 
operate power job presses. The emphasis 
is on the type of work generally done in 
job shops but the general rules of make-up 
apply to any type of printing. Booklets, 
programs, school forms, and tickets are 
produced. 

Mechanical Drawing I-11: A_ basic 
course in the use of drawing instru- 
ments. Lettering, symbols, and the “lan- 
guage” of drafting is emphasized These 
two courses are required before going into 
any of the other drafting courses. These 
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courses may be followed by Mechanical 
Drawing III, Architectural Drawing I, or 
Machine Drawing I. 

Mechanical Drawing I1I-I1V: A contin- 
uation of I and II leading to auxiliary, pic- 
torial, assembly, isometric, and perspective 
drawing. 

Architectural Drawing 1-V1: The pupil 
learns the elements of architectural letter- 


ing, symbols, floor plans, and elevations 


An Example for Rural 


Co-ordinated Industrial Arts 


and Vocational 


ANSON W. THOMPSON* 
Pacific High School 
San Bernardino, Calif. 


The ever increasing need for new 
building programs and the moderniza- 
tion of older schools, particularly in 
rural or semirural communities, presents 
many problems for  industrial-arts 
groups. Generally the school trustees 
and principal give the problem of 


*The writer wishes to acknowledge the assistance 
given him by Dr. Einar E. Siro, head of the In 
dustrial Arts Department, Chico State College, Chico, 
Calif 


He also learns to draw details such as 
plumbing, windows, fireplaces, roofs, foun 
dations, and masonry 

Machine Drawing I-/V : The pupil learns 
the elements of drawing machines and 
tools. Some projects listed are screw 
threads, bolts, nuts, pipe fittings, bearings, 
clutches, and cams, Gears, cylinders, en 
gines, crankcases, connecting rods, crank 
shafts, lathes, and drill presses serve as 
lessons in the advanced courses 

Airplane Drawing 1-11: (Machine Draw 
ing I-IV must be taken before a pupil may 
enroll in Airplane Drawing.) This course 
is concerned with aircraft details, fasten 
ings, sheet metal, assembly, engines and 
charts 

While all Indianapolis high schools 
offer the same basic courses in indus- 
trial arts, each develops according to 
the community needs. Howe High 
School is serving the needs of its com- 
munity adequately at present. There 
is some interest shown in the possible 
addition of auto mechanics for the car 
owner and operator, but at present no 
space is available for this activity. The 
number of students enrolled in indus 
trial arts use the facilities to the capac 
ity of the staff, and any expansion 
would come by increasing the staff and 
using all shops throughout the day. The 
administration and staff at Howe High 
School are proud of their new rooms and 
the new equipment which has been 
added 


Areas — 


Agriculture 


schoolhouse planning to the architect, 
who lays out a general plan for the 
whole school. In special areas such as 
vocational agriculture or industrial arts 
the instructor may or may not be con- 
sulted regarding the facilities for his 
area. 

This report was initiated as a result 
of a letter from a high school principal 
(Corning Union High School, Corning, 
Calif.) requesting information for a pro- 
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Above: Fig. 1. Conventional shop plan. Below: Fig. 2. Modular planning. 
Code: P.S.T. — project storage; M.T. — milk testing; Lav. — lavatory 


posed shop building program for a rural 
high school with an average daily at- 
tendance of 300 to 500. After several 
conferences with school administrative 
personnel and community leaders, and 
a survey of the literature pertaining to 
shop planning, a report was completed 
which covers the planning of an indus- 
trial arts building program co-ordinated 
with vocational agriculture. Three basic 
designs and suggestions for tools and 
equipment were included. Conditions 
such as curriculum which would be gov- 
erned by specific local needs were con- 
sidered briefly to indicate the reasons 
for planning the specific shop areas. 
State recommendations' were incorpo- 
rated wherever feasible. The whole re- 
port was prepared in such a manner 

‘California School Shop Planning Committee, Guide 
for Housing and Layout of School Shops im Cali- 


fornia (California State Department of 
Sacramento, Calil.), 1950, 40 pp. 


that planning groups in communities of 
similar size and requirements could use 
it as a guide in helping to plan their 
shop building program and in equipping 
their shops. 


Curriculum in Proposed Shops 

The scope of a shop building program 
is determined largely by the courses to 
be offered. Before adequate facilities 
can be planned there should be some 
sort of schedule of classes or curriculum. 
In working out a curriculum for the 
proposed shop program the needs of 
the community with which this report 
is concerned were considered, as well 
as the desires of the administration and 
the availability and qualifications of 
instructors. In most rural communities 
vocational agriculture— both agricul- 
ture science and agriculture shop — is 
an essential part of the educational pro- 
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Fig. 3. Shop plan, modular 
construction. Elongated 
design. 
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gram. Therefore, provision should be 
made for the vocational agriculture pro- 
gram when planning the curriculum. 
The choices of industrial-arts shops to 
be offered should be governed by the 
needs of the students themselves as 
future members of the community. The 
planning group of the community for 
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which this report was prepared agreed 
that the shops which would present a 
well-rounded program suited to meet 
the needs of the students would include: 
general shop exploratory, woodworking, 
auto mechanics, general metal, drafting, 
crafts, and radio and electricity. 

The general shop exploratory course 
would be a required course for all fresh- 
man boys in the school. It would include 
brief instruction in each of the major 
shop areas to acquaint students with the 
facilities and opportunities of the shop 
program. The course would be given in 
sections, all meeting at the same hour 
of the day. Every six to nine weeks the 
groups would rotate, moving into a 
different shop area under a different 
instructor, until all of the shop areas 
had been explored. It is believed that 
this program would contribute to the 
achievement of the objectives of indus- 
trial arts as a part of general education. 

Based on a sixty minute period and a 
six period day, the shop subjects to be 
offered would be: one class of Auto 
Mechanics I; one class of Auto Me- 
chanics II (two consecutive hours) ; one 
class of Radio and Electricity; one class 
of General Metal; one class each of 
Drafting I and Drafting II; one class 
each of Woodworking I, Woodworking 
II, and Woodworking III & IV; two 
classes of Crafts; three sections of Gen- 
eral Shop Exploratory; one class each 
of Vocational Agriculture Shop I, Voca- 
tional Agriculture Shop II; and one 
class each of Vocational Agriculture 
Science I, Vocational Agriculture Sci- 
ence II, and Vocational Agriculture Sci- 
ence III & IV. 

The use of this curriculum would re- 
quire four instructors to teach five hours 
of formal instruction per day and to 
utilize one hour per day in student 
counseling and project survey. This 
curriculum could be modified by local 
school planning groups to fit varying 
local needs. 


Proposed Building 
Suggested Plans and Designs 


After the curriculum was established 
for the school and the shop areas to be 
covered were determined, it was neces- 
sary to plan the most efficient shop 
building that can be had for the money 
available. In California at the present 
time, there are several opinions as to 
how this can be accomplished best. 
Some groups believe that classrooms 
should be sacrificed in favor of class 
areas within the shop to limit the cost 
of construction. Some groups believe 
that a more efficient teaching job can be 
done by planning shops as individual 
units, even though such units are used 
only a portion of the teaching day. 
Others believe that the conventional 
type building, used successfully in pre- 


vious years, is more practical, both in 
cost of construction and in utilization 
of space. In communities similar in size 
or smaller than that considered in this 
report, many believe that a large gen- 
eral shop is the most efficient, partic- 
ularly in a one-teacher shop. In com- 
munities larger than that considered, 
other shop arrangements may be more 
efficient. 

These are only some of the pertinent 
factors to be considered by local groups 
when planning how best to serve the 
educational needs of the community in 
reference to school shops. Therefore, 
samples of three different types of lay- 
outs are given with information per- 
tinent to each. 

A shop plan, conventional design. 
Figure | illustrates a standard conven- 
tional type shop building designed to 
handle the proposed shop courses. Class- 
room facilities for four teachers are 
available. The visual aids and class 
area room would be used by the wood- 
shop, auto mechanics, or general metal 
classes; or, schedules permitting, the 
radio and electricity room could be used 
by the auto mechanics or general metal 
classes. The division between the voca- 
tional agricultural science room and the 
class area room is a sliding or folding 
type partition, designed so that the two 
rooms could be used as one for visual 
aids use, or for extracurricular voca- 
tional agriculture or industrial-arts ac- 
tivities which would require more space 
than the individual rooms allow. 

The center of the main shop, adjacent 
to the offices, is termed “general metal 
and vocational agriculture shop area.” 
The dotted lines on either side of the 
area represent sliding type partitions. 
With equipment and machines for 
metalwork, this area could be used in 
conjunction with either major shop 
area. During vocational agriculture shop 
classes the partitions would be open 
and the whole shop area available for 
use. Woodshop classes and auto-mechan- 
ics classes could be carried on at the 
same time by closing one or both of the 
partitions. General metal classes could 
be carried on simultaneously with either 
auto mechanics or woodshop, depending 
on which partition was closed. It would 
be preferable to open the partition into 
the auto-mechanics area and to close 
the one into the woodshop area, thereby 
allowing the general metal students to 
use the auto-mechanics equipment; and 
it would be better, too, to open the same 
partition during auto-mechanics classes, 
allowing students to use the general 
metal equipment. This would naturally 
necessitate very careful preparation of 
the schedule of classes for the shops. 

Lavatory facilities would open off the 
main shop area and would be accessible 
to all students between classes. Facilities 


in the auto-mechanics section would al- 
low auto-mechanics and vocational agri- 
culture shop students to wash and 
change from coveralls, and would pro- 
vide locker space. Tools and supplies 
would be handled from cabinets and tool 
panels located along building walls. 
Small project storage would be in metal 
locker units located under the student 
benches and along the walls under the 
windows. Fenestration would be from 
the 7-foot level up to the 14- or 16-foot 
level. Lumber storage rooms. offices, 
and finishing rooms would have wired 
glass from the 3-foot level to the 10-foot 
level to permit clear and easy observa- 
tion by the instructor. 

A walkway, 10 feet wide, would sur- 
round three sides of the building. The 
covered area, 20 feet wide, in front of 
the main shops, would allow for work 
on larger auto-mechanics and vocational 
agriculture shop projects outside the 
shop area. The wash racks for auto me- 
chanics would be located there also. 

Lighting and electrical systems should 
be adequate to handle the load for all 
shops. Control panels should be installed 
for individual shop areas and placed for 
easy access by individual instructors. 
Shop areas should be wired with three- 
phase wiring to accommodate heavy 
duty equipment. 


A Shop Plan, Modular Construction, 
Block Design 


Figure 2 illustrates a trend toward 
unit shops in a modular type construc- 
tion joined into a rectangular shaped 
building. Each shop represents a mod- 
ule, or unit, separate from the others in 
facilities, equipment, and supplies. Class 
areas within the shop areas eliminate 
the necessity for individual classrooms. 
Teaching facilities are available for the 
proposed four-teacher program with the 
additional possibility of a potential sev- 
en-teacher program. There is a covered 
walkway 8 feet wide around three sides 
of the building, with a covered area 15 
feet wide on the fourth side to permit 
work of large auto-mechanics or voca- 
tional agriculture shop projects outside 
the shops. Here, too, would be located 
wash racks for auto mechanics. 


A Shop Plan, Modular Construction, 
Elongated Design 


Figure 3 shows how modular con- 
struction can be adapted to an elon- 
gated design. The placement of indi- 
vidual units would depend on local 
needs and preferences. This elongated 
design can be constructed in one, two, 
or even more buildings; and each build- 
ing would contain co-ordinated shop 
units. In that way, the planning group 
would be better able to fit the buildings 
to the site, and would be able to plan 
units as basic shops with the possibility 
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of adding units as finances permitted. 
Outside door openings and fenestra- 
tion would, of course, depend on the 
position of the shop unit within the 
major building area. Window sills should 
be at the 7- or 8-foot level to make pos- 
sible the placement of tool panels, lock- 


ers, and storage cabinets along the walls. 
Lavatory facilities are located in the in- 
dividual shops with the exception of 
drafting, crafts, and radio and elec- 
tricity. Students in those classes would 
use the facilities in the other shop areas 
or in the main school building. The 


lavatories in the vocational agriculture 
shop and auto-mechanics areas are 
equipped with student lockers for stor- 
age of coveralls and student clothing 
during class period. 

Instructors’ offices are centrally lo 
cated within the shop area and are 
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Auto Mechanics 


Anvil hardies, %” shank 
Awls, scratch, 6” 

Arbor, ring, graduated 

Bar, wrecking, %”" x 24” 
Battery hydrometer 

Battery terminal puller 
Battery filler 

Bevel, sliding T, 8” 

Bits, auger, set, nos. 4 to 16 
Bits, dowel, %", 4%” 

Bits, expansion, %” to 3” 
Bits, countersink, wood, 4%", 4" 
Bits, countersink, metal, 4%”, 4” 
Bit, screwdriver, 4a", 4" 
Bit, screwdriver, %4e",%”" 
Bit file 

Bit, extension, 18”, 4", % 
Bit, forstner #4, 6, 8, 12, 16 
Bit gauge 

Bleeder hose 

Block, V and clamp (set) 
Blowpipe, mouth, gas 

Board, drawing 

Body & fender tool set 

Bolt cutter, 18” 

Brace ratchet, 8” 

Brace ratchet, 10” 

Brush, counter, 8” 

Brush, wire 

Burnisher, 444” 

Calipers, inside, 6” 

Calipers, outside, 6” 

Calipers, outside, 12” 

Can opener, rotary 

Carving tools, set 

Chalk line 

Chisel, cape, 4” 

Chisel, cold, 4", %", %.” 
Chisel, butt, bevel edge, 4" to s° 
Chisel, woodturning (set) 
Creepers, mechanics’ 

Clamps, C, 5”, 6”, 8”, 4” 
Clamps, handscrew, 6”, 8” 
Clamps, handscrew, 10”, 12” 
Clamps, handscrew, 4” 
Clamps, pipe, assorted sizes 
Clamps, machinist, 24%" 
Compass, 6” 

Cooper, soldering, elec., 150W 
Copper, soldering, elec., 200W 
Curve, French 

Cutter, glass 

Cutter, paper, 24” 

Cutter, pipe, 4%" to 2” 
Dividers, wing, 8” 

Dividers, pencil clasp 
Dividers, drafting 
Drawknife, 8” 

Drawknife, 10” 

Dowel jig (set) 

Dresser, emery wheel 
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Drill, star,*" x 12” 
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Proposed Shops 


General Metal 
Radio & Elec 


Drafting 


Edger, cement, 3” x 6” 
Eyelet setter (set) 

Extractor, Ezy-out 

| Figures, steel, %¢” (set) 


Suggested List of Hand Tools for the 


General Meta! 
Drafting 


Auto Mechanics 
Vo-ag Shop 
Radio & Elec 


Wood Shop 


| Figures, steel, 4” (set-letters) 
Files, bastard cut, 4% round, 10” 


Files, cabinet, flat, 10” 
Files, mill, round, 6”, 10” 
Files, mill, flat, 10” 

Files, mill, 4% round, 8” 
Files, slim taper, 6” 
Files, regular taper, 6” 
Files, rat tail, 10” 

Files, triangular, 8” 
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File, card 
Flanger, copper tubing 





Gauge, marking 

Gauge, feeler, ass’td. (.001 
Gauge, thread, ass’td 
Gauge, drill, 64th 

Gauge, wire 

Gauge, plate 

Gauge, spark plug 
Garden hose, 50’ 
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Hatchet, 4%” cut 
Hacksaw, adjustable 
Hammer, ballpeen, 4 oz 
Hammer, ballpeen, 8 oz 
Hammer, ballpeen, 16 oz 
Hammer, ballpeen, 24 oz 





Hammer, claw, 7 oz 
Hammer, claw, 13 oz. 
Hammer, claw, 16 oz. 


Hammer, dinging, 13 oz 
Hammer, bumping, 8 07 
Hammer, chasing 
Hammer, embossing, 8 0z 
Hammer, raising 
Hammer, riveting, 8 oz 
Hammer, setting, 12 oz 
Hammer, silversmith 
Hammer, tack 

Hammer, ripping, 16 oz 
Hone, cylinder 
Indicator, high speed 
Jack, hydraulic, garage. : 
Jack, portable, 3 ton 

Jig, 

| Knife, putty 

Knife, saddler’s swivel 

| Knife, sloyd 





Mallets, composition 
Milliameters, 9-100ma 
Milliameters, 0-200ma 
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Gear puller, Universal (set) 


Files, vixen, body and frame 


Galvanometer, 0-500 micro amperes 
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Hammer, blacksmith, 4 Ibs 
Hammer, cellulose tip, 16 oz 


Hammer, combination, tir: 


Micrometer, set, 0” to 4” comb 
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Auto Mechanics 


Nippers, end cutting, 8” 
Nail set, ass’td. sizes (each) 
Nail puller 

Oilers, can, % pt 

Oilers, auto spring 

Oil stone, coarse and fine 
Oil stone, slip 

Oscillator, audio frequency 
Oscilloscope, 7” tube 

Pen, ruling 

Plane, block, 6” 

Plane, jack, 14” 

Plane, smooth, 9” 

Plane, jointer 

Plane, rabbet 

Pliers, combination, 6” 
Pliers, brake spring 
Pliers, diagonal, 6” 

Pliers, electricians 

Pliers, flat-nose 

Pliers, long nose, 6” 
Pliers, water pump 
Pliers, side cutting, 6” 
Pliers, vise grip, 6” 
Pincers, carpenter's, 8” 
Piston, pin hone, Universal 
Pipe threader, %” to 1%,” 
Pipe die and head, 4%” to *,” 
Points, tramme!l 
Protractor 

Punch, center 

Punch, hollow, %"—11,” (set 
Punch, leather lacing 
Punch, prick 

Punch, drift pins (set) 
Punch, round eye 
Reamer, pipe, taper, 4" to 7" 
Ring compressor 

Ring groove cleaner 
Rivet set, #0-8 

Rule, circumference, 36” 
Rule, 2’ folding, stee! 
Rule, steel tape, 10’ 

Rule, steel tape, 100’ 
Rule, shrink 

Saw, back 

Saw, compass, 10’ 

Saw, coping 

Saw, cross cut, 26”, 8 pt 
Saw, cross cut, 26”, 10 pt 
Saw, jeweler’s 

Saw, rip, 26”, 6 pt 

Saw set 

Saw clamp 

Scale, triangular, 12” 
Scissors, 44,” 

Scrapers, cabinet 

Screw plate, 4” to %” 
Scraper, paint 
Screwdriver, 3”, 4” 
Screwdriver, 6”, 8” 


Vo-ag Shop 


General Metal 


Drafting 


Screwdriver, 10”, 12” 
Screwdriver, Phillips (set) 
Seamer, hand 
Screwdriver, spiral ratchet 
Shield, erasing 
Sledge, blacksmith, 8 Ibs 
Snips, aircraft, right 
Snips, aircraft, left 
Snips, combination, 3” 
Spokeshave, 2” 
Socket set, 4” drive 
Socket set, 4” drive 
Socket set, %” drive 
Square, combination level 
Square, framing, 24” 
Square, try, 8” 
Square, try and miter, 8” 
Stake, beakhorn 
Stake, blowhorn 
Stake candle mold 
Stake, « oppersmith 
Stake, double seaming 
Stake, hatchet 
Stake, hollow mandrel 
Stake, needlecase 
Stake, plate 
Stake, round head 
Stake, square 
Tap and Die machine 
Tap and Die set, NC & NF 
Triangles, draftsman, 30 
Triangles, draftsman, 4§ 
T-square 

| Tweezers 
Tongs, blacksmith, %” 
Tongs, bolts, 4” to %” 
Tongs, bolts, %” 
Tongs, flats, round, square 
Tongs, straight lip, %”", 14 
Torch, gasoline, 1 at 
Trowel, brick, 10%” 
Trowel, finishing, cement 
Wood burning set 
Wheel pulling set 
Wrench, box, open end, 
Wrench, open end, 4” to 
Wrench, double hex, %” t« 


cut 


Auto Mechanics 
Wood Shop 
General Metal 
Radio & Elec 
Drafting 


60 


» (each) 


” ” 
,1% 
1%” 
” 
>} (16ths) 


Wrench, tappet, %_” x 4” 
Wrench, tappet, %” x 4" 


Wrenches, adjustable end, 
Wrenches, adjustable end, 
Wrenches, adjustable end, 
| Wrenches, adjustable end, 
Wrenches, monkey, 10” 
Wrenches, pipe, 10” 
Wrenches, pipe, 14” 
Wrenches, pipe, 24” 
Valve refacer 
Voltmeter, AC, 0-5, 0-10, 
Voltmeter, DC, 0-5, 0-10, 
Volt-Ohm-Milliameter 


0-150, 0-250 
0-100 





glassed in to permit clear observation of 
all shop areas. Storage cabinets are lo- 
cated in the back of each office for use 
by the instructor. Each office should be 
equipped with a desk, chairs, filing 
cabinets, and other necessary office 
equipment. Paint rooms, project storage 
rooms, lumber storage rooms, and other 
storage areas should be constructed with 
wired glass from the 3-foot to the 10- 
foot level on the shop area side to per- 


mit clear observation .by the instructor. 
The wall between the vocational agricul- 
ture science room and the shop area 
should also be glass from the 3- to the 
10-foot levei for the same reason. If de- 
sired, additional storage space over the 
agriculture science room could be util- 
ized. 

Lighting and electrical systems should 
be set up on an individual shop basis 
with control panels in each shop. Three- 


and there 


phase wiring should be used 
should be ample power for each shop, 
considering not only present needs but 
also potential future needs 


Proposed Shop Equipment 
The shop building program is not 
completed with the planning of the 
building. Before school shop planning 
groups can estimate the expense of a 
shop building program they must have 
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TABLE li. Suggested List of Power Equipment and 


Auto Mechanics 


Wood Shop 


Acetylene (complete outfit) 
A-frame, rubber castors i 


Air compressor (one outfit for all shops, compressed air to 


each area) 
Ammeter, AC, 0-10 amperes 
Ammeter, AC, 0-50 amperes 
Ammeter, DC, 0-30 amperes 
Anvil, 80 lbs. 
Brake, box and pan, 24” 
Brake, box and cornice, 48” 
Bar folder, 24” 
Battery charger, 10 amp 
Battery charger, 6 am 
Drill press, electric, 14 
Drill, electric, portable, 4” 
Drill, electric, portable, 4” 
Drill, vise, 3” jaw 
Furnace, soldering, 2 burner 
Forge, blacksmith 
Former, slip roll, 30” 
Grinder, flexible shaft 
Grinder, 2 b.p., heavy duty 
Grinder, 6” 
Grinder, 10” 
Grinder, hard seat, valve (set) 
Hacksaw, power 
Headset, radio 
Hoist, chain, track type, 1 ton 
Joint hydraulic, floor, 2 ton 

ointer, 8” 

Lathe, engine, 9” 
Lathe, woodworking, 12” 


Vo-ag Shop 


— 


General Metal 


Rado & Elec 
Draiting 


be piped to 


Machinery for Proposed Shops 


Drafting 
Radio & Elec 


Machine, blueprint 

Machine, Universa! burring 
Miter box 

Miter vise 

Mortiser 

Motor stand, Universal! 

Oven, electric, with thermostat 


| Paint gun 
| Press, arbor, 2 ton 


Sander, disk or spindle, 12” 
Sander, polisher, 7” disk 
Sander, portable type, belt, 444” 
Sander, oscillating type 

Saw, band, 14” 

Saw, circular, 10” bench 

Saw, portable, electric, 8” 


| Saw, jig, 24” 


Shaper 


| Shaper, router, portable 
| Spark plug cleaner and tester 


Shears, bench, 14 ga. cap 


| Shears, squaring, 18 ga., 36” 
| Shears, beverly, 10 ga. 
| Tank, print washing 


Turning machine 

Tank, quenching 

Welders, electric, AC type 
Welders, electric, DC type 
Vise, machinist, 4” jaw 


General Meta! 


| Vo-ag Shop 
= | Auto Mechanics 


Vise, pipe, %” to 2 
Vise, woodworking 


| Valve refacing machine 





some idea of what will be necessary to 
equip the shops. Therefore some sort of 
a list of tools and equipment should be 
organized so that planning groups will 
have a fairly accurate idea of which 
tools and how many will be needed. 
The proposed tool lists, Tables I and IT, 
contain those tools and equipment which 
would be needed to accommodate 24 
students in each shop,’ and are designed 
so that planning groups can easily de- 
termine what would be necessary to 
equip one or all of the shops. Shop 
furnishings, such as student benches and 
cabinets, should be considered in terms 
of the preference of the instructor, since 
opinions vary widely as to what is nec- 
essary and which type should be used. 
Also, placement of machinery and 
equipment within the should be at 
the discretion of the instructor. 
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The Rehabilitated Senn High 
School Auto Shop 


A. C. VASIS, JR. 


Auto Shop Instructor 
Nicholas Senn High School 
Chicago, Ill. 


Three years ago when the writer be- 
gan teaching at Senn High School there 
were no hand tools, equipment, or sup- 
plies to speak of. The auto shop con- 
sisted of a room much too small for a 
general auto shop. The auto shop fund 
was exhausted for that semester, but a 
generous community donated engines, 
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automobiles, and parts and, with the 
writer’s personal tools, we survived un- 
til January of 1952 when the annual 
fund was granted to the shops. This 
fund put the shop in good condition ex- 
cept for being much too small. At least, 
we had a good selection of tools, equip- 
ment, and supplies to work with. 
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In September of 1953, it was decided 
and approved that this shop should be 
rehabilitated. The partition between the 
electric shop and the auto shop would 
be removed so that the auto shop would 
be twice the original size. Along with 
this vital change, a complete line of the 
most modern tools and equipment was 
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shop because the shop design, auxiliary 
room, tool room, supply room, supplies, 
and equipment must be so organized, 
managed, and selected as to allow the 
instructor to teach the units he desires. 
In this way, it will allow the students 
to meet certain specific objectives. 
The shop teacher should work very 
closely with his supervisor and the 
architect. Architects have an excellent 
knowledge of shop construction, but 
the shop must be planned and built to 
meet the needs of the community, of 
the school, and of the students. In this 
way, and only in this way, may the in- 
structor set up his specific objectives 
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Rehabilitated Senn High School auto shop 


ordered. The cost of this was estimated 
at $16,000; later $18,000 was granted. 
This process seems rather simple; how- 
ever, it takes about a year from the time 
a rehabilitation fund is originated until 
it is approved and another year is lost 
due to actual construction work along 
with the ordering and receiving of equip- 
ment and supplies. 

When an auto shop is to be rehabil- 
itated, there are many factors that must 
be dealt with in sequential order. These 
factors must be analyzed in order that 
a shop will meet the needs of the com- 
munity, of the school, and of the stu- 
dent. The shop instructor should take 
an active part in the planning of his 
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and the equipment and supplies along 
with the construction of the building to 
allow him to fulfill these objectives. Be- 
cause every instructor must give con- 
siderable thought to planning his shop, 
he should have a comprehensive check 
list and should analyze each factor. A 
carefully planned shop is essential to 
successful teaching. 

In the Chicago School System, bud- 
gets are of various types. Unit 62 is a 
fund marked, “Rehabilitation of Col- 
leges and High Schools.” Unit 62 is the 
budget by which the shop was rehabili- 
tated; it goes through the following 
steps: 

1. The principal requests rehabilita- 
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tion of facilities in a letter to the district 
superintendent and gives reasons, needs, 
and other supporting data. 

2. The district superintendent screens 
all requests and takes those approved 
to a meeting of the district superintend- 
ents and the assistant superintendent in 
charge of the high schools. 

3. The most urgent requests are ap- 
proved at this meeting. 

4. A survey committee, consisting of 
the district superintendents, representa- 
tives of the architect’s department and 
directors of bureaus who are concerned 
with the various subject areas, is pro- 
vided with a list of the items which the 
school needs to carry on an efficient 
educational program. The items are 
listed in the order of need. This com- 
mittee visits one high school each 
month. The committee prepares a re- 
port granting or refusing the various 
items. This report is read, revised, and 
approved at the next meeting following 
the school visit. 

5. The principal, in preparing his re- 
quest for either survey consideration, 
or rehabilitation, usually calls upon all 
the available help to determine needs, 
costs, and other data required. 

6. After the money is granted in the 
budget, the principal prepares a requi- 
sition for the work to be done. 

In the technical and vocational shops, 
the supervisor of the shop to be reha- 
bilitated prepares a layout for consid- 
eration of the principal and his staff. 
After everyone concerned is satisfied 
with the proposed changes, the layout 
is sent to the architect who prepares 
working plans for the rehabilitation of 


The tool keeper has charge of three 
such silhouetted tool panels 


the shop. These plans, if satisfactory, 
are approved by the principal, district 
superintendent, assistant superintendent 
of high schools and, if it is a shop being 
rehabilitated, the assistant superintend- 
ent in charge of vocational education. 
The signed blueprint is then sent to the 
architect who sends it to the Bureau 
of Schools Survey. The architect then 
requests bids on the requisition origi- 
nated by the principal. The bids are 
handled in the regular procedure. The 
supervisor then provides the data so 
that he can prepare requisitions for 
equipment needed and not covered in 
the architect’s plans. The requisitions 
are processed in the regular manner. 

These are the actual steps the budget 
goes through before any plans for the 
shop or lists of equipment and supplies 
can be made. The instructor and the 
supervisor first plan the curriculum so 
that the shop plan, equipment, and sup- 
plies will permit the instructor to teach 
the units which will allow the students 
to meet the specific objectives set up. 

Education is an expensive enterprise 
and the profit from the use of equip- 
ment, supplies, and the construction of 
a building isn’t measured in dollars and 
cents but in the educational value to 
the student. A program must be or- 
ganized and managed so that the stu- 
dent derives full benefit from the course 
or courses and so that the instructor 
may teach to his fullest potential. 

While our shop was being rehabili- 
tated, the instructor and the students 
were under certain handicaps. During 
the removal of the partition and the re- 
wiring of the shop, classes were being 
held in the woodshop in the morning 
and in a classroom in the afternoon. 
This lasted for one semester. The next 
semester our new equipment and sup- 
plies started rolling in periodically. By 
the last part of June, 1954, the auto 
shop was completely rehabilitated. 

We now have three semesters of auto 
shop offered instead of two semesters. 
This enables each student to obtain a 
well-rounded knowledge of the automo- 
tive field. Many students previously 
made the automotive field their career 
and the others obtained an excellent 
knowledge of this field. With this reha- 
bilitated shop, the student will be able 
to obtain a more detailed knowledge of 
the automotive field. 

The first semester of auto shop allows 
the student to obtain a basic knowledge 
about the automobile from bumper to 
bumper. Twenty-five job sheets are re- 
quired of each student by the end of 
the semester. These job sheets give the 
student information pertaining to the 
job, and provide questions that must 
be answered so that the student’s 
knowledge may be tested. A sample job 
sheet follows: 


SAMPLE JOB SHEET 
Auto Shop | 
Job Sheet 17 Instructor: Mr. Vasis 
References: 

Automotive Essentials — Ray F. Kuns 
Automotive Trade Training —Ray F 
Kuns 

Automotive 
Crouse 
Automotive Maintenance and Treuble 

Shooting — Frazee & Bedell 
Dyke’s Automobile — Encyclopedia 
Service Manuals 
Wall Charts 
Motor Manual 


Remove and Replace Drive Shaft 

Information: The two types of drives 
are Hotchkiss and Torque Tube. The 
Hotchkiss drive consists of an open 
shaft and usually has two universal 
joints. The purpose of the universal 
joints is to allow the rear-end assembly 
to move up and down with the road 
curvature and bumps. The Torque Tube 
drive consists of a solid drive shaft ro- 
tating inside of a torque tube. The 
torque tube drive usually has one uni- 
versal joint. The drive shaft transmits 
power from the transmission to the rear- 
end assembly. The torque tube takes up 
all the shock and pressure from the rear 
wheels. On the Hotchkiss drive, the driv- 
ing force is resisted by the rear springs. 
The determining factor whether a car 
has Torque Tube or Hotchkiss drive is 
strictly up to the manufacturer. Both 
drives have their advantages and 
disadvantages. 


Mechanics — William H 
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Missing and misplaced tools can be 
easily discovered if a siilhovetted 
ponel is used 
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Procedure: Select the correct size 
wrenches from the toolroom. Remove 
the bolts that connect the flange of the 
transmission shaft to the universal 
joint. Slide the drive shaft off the flange. 
Remove the bolts that hold the rear axel 
flange to the rear drive shaft flange. 
Have the job checked by the instructor. 
Reassemble the job and again have it 
checked by the instructor. 

Questions: 

1. Back axel torque on the 
is resisted by the rear springs 

2. Back axel torque on the 
is resisted by the torque tube 

3. The torque drive requires 
universal joints. The Hotchkiss drive 
requires . universal joints. 

4. Why are universal joints neces- 
sary? 

5. The drive shaft transmits power 
from the transmission to the ..... 

6. The Plymouth has drive 

7. The Buick has . drive. 

The student is also required to hand 
in a term project. The student may pick 
his own project with the approval of 
the instructor. A student may work on 
his own car if he has handed in the re- 
quired number of job sheets for the 
quarter. This stimulates the student; he 
works hard and there is very little idle- 
ness. Each student must fill out a car 
repair permit a day in advance. A sam- 
ple car repair permit follows 


. drive 


drive 


Senn Car Repair Permit 
Date 
Pupil’s Name Dit 
Address 
Make of car 
License No 
Nature of work required 


Date when work is to be started 
Teacher's approval 


We have two forty-minute periods of 
shop five days a week. This allows the 
student enough time to accomplish 
something worthwhile each day. On the 
first day of class, the students are as- 
signed to their benches in alphabetical 
order and the shop rules are discussed 
one by one. The shop rules follow: 


AUTO SHOP 
Instructor: Mr. Vasis 


Shop Rules 

1. After entering room 184, go quietly 
to your seat and remain quiet until roll 
call has been taken. You may then go after 
your car or ask questicns about your job, 
etc. Clean-up is called ten minutes before 
the end of the period. 

2. After cieanup, return to your seat. 

3. Pass quietly from the room after 
you are dismissed by the instructor 


Room 184 


A student testing a distributor on 
the Sun Distributor Tester 


4. No one is allowed out of the shop 
without the instructor’s permission. 

5. Horseplay is not allowed in this shop. 

6. No cars are allowed in the driveway 
No one is allowed on the driveway. 

7. Each student must get the instruc 
tor’s approval on all work when it is disas- 
sembled, and again when it is assembled. 

8. A container must be used jor all 
small parts so that they will not be mis- 
placed. 

9. Infericr parts must be reported im- 
mediately when they are found while work- 
ing on a job. Otherwise, the student is 
responsible for them 

10. When cleanup is called by the fore 
man, all tools must be turned in to the 
toolkeeper immediately. 

11. The foremen are in charge of the 
shop and are responsible to the instructor 

12. Anything that is not connected with 
your work should not be tampered with 

13. Only the toolkeeper and the fore 
men are allowed in the toolroom 

14. The instructor’s permission is neces 
sary in order to operate power equipment 

15. In this shop, a job must be done to 
the best of your ability 

A safety sheet is given to each stu- 
dent and must be signed by the parent. 
The students pay a one dollar shop fee 
which covers the use of shop coats and 
possible breakage of tools and equip- 
ment. On the second day of school, the 
students are each given a job sheet to 
study for a few minutes; if there are 
any questions, they are answered and 
explained. They then go on a shop tour. 
All the equipment is named and dis- 
cussed. On the third day a job sheet is 
worked out by the class as a whole. 
After discussion of the course in general, 
the students are ready to go to work. 
Usually, just before the end of the 


period on the third day, they democrat- 
ically elect two shop foremen for the 
semester. These foremen are responsible 
to the instructor for the shop in general. 
It is their responsibility to call cleanup 
ten minutes before the end of the pe- 
riod and to make sure that everything in 
the shop is in order by the time the 
passing bell rings. At times, this in- 
volves a great deal of organization and 
management on the part of the foremen. 
If several students have cars in the 
shop, they must all clean up rapidly so 
that they may clean their tools, turn 
them in to the toolkeeper, wash up, and 
park their cars on the street 

The students must be back at their 
benches by the time the passing bell 
rings. The foreman must check each car 
to see what job the student is working 
on so that he may be able to complete 
it and take his car out of the shop. The 
foremen must check the complete shop 
after cleaning up to make sure that ev- 
erything is in order. During the period, 
the job sheets are marked by the in 
structor and the foremen record the 
grades on the progress chart and file the 
job sheets in the students’ folders. When 
the instructor must leave the shop, the 
foremen are in complete charge. 

When a substitute teacher is required, 
the foremen take over, thereby leaving 
the substitute with little to contend 
with. There is also a shop library and a 
shelf for reference books that must be 
checked in each period by the foremen. 
Every job sheet, book, magazine, and 
service manual is numbered; thus, all 
materials can be checked in a matter of 
seconds, Shep foremen receive from one 
to three service points for each semes- 
ter. When the foremen take a second or 
third semester of auto shop, they are 
often re-elected as foremen. These points 
count as school honor points. 

A very important person in the shop 
is the tool keeper. Every student is a 
tool keeper for about one week. He is 
responsible for all the tools and issues 
them to each student. At the end of the 
period, they must all be returned clean 
to the tool keeper who hangs them in 
their proper places. Not only does the 
tool keeper take charge of the toolroom, 
but he is also learning the names of the 
tools and their uses. He is graded while 
he is in the toolroom 

There is a storage room for new tools, 
supplies, and equipment. No one is al- 
lowed in the storage room without the 
instructor’s permission. After two weeks 
have passed, the class lectures begin. In 
the lectures the class learns about the 
parts of the automobile and their func- 
tions. Problems are discussed, and ques- 
tions are answered. With their class lec- 
tures and the job sheets, a well-rounded 
knowledge of the automobile is had by 
the end of the semester. Demonstrations 
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of all the equipment are given. For the 
most part, these are class demonstra- 
tions, but at times they may be group 
or even individual demonstrations. We 
have charts, mock-ups, automotive parts 
disassembled and mounted on panels, 
and audio-visual aids in the shop. Each 
semester, a field trip is planned. These 
field trips consist of a trip to a trade 
school, the auto show, and various mu- 
seums. Each student is required to fill 
out a special form for field trips. A 
sample field trip form follows: 


Senn High School 
5900 N. Glenwood Avenue 
Chicago 40, Ill, 
Date 
To Teacher of 
ies m 
Senn High School 
I ey request that my son/daughter 
be per- 
mitted to accompany the school group on 
an educational field trip to 
on 
‘leaving school about 
, . and returning 
(to school) 
(directly home) about 

I understand that the group will be us- 
ing public transportation (or common car- 
rier) and will be in charge of a teacher. 
When returning directly home, the stu- 
dents are not to be accompanied by a 
teacher, 

I also understand that he/she will be 
expected to conduct himself/herself prop- 
erly under your supervision, and I assume 
the responsibility for his/her conduct and 
safety oe the trip 


"(Signature of Parent) 

(Signature of parent must appear be- 
fore this form is presented to class and 
study teachers). 

> * . * 
To Class and Study Teachers: 

The above named student expects to be 
taking the educational trip indicated, and 
this method is used to inform you that 
he/she will not be in class on that day. 
The student is expected to make up the 
work on his/her own time. He/she should 
present an admit on the day after the trip. 

Teachers are asked to initial their period 
to show that they have been properly 
notified. 


Signature of sponsor 

Tests are given periodically 
corrected in class. Each question is dis- 
cussed at length if necessary in order 
to allow each student to have a clear 


These students are working on engines that are mounted on stands. 
These engines are hooked up to an exhaust system and a 
water supply is provided 


understanding of each answer. Tests 
count about 25 per cent of the grade. 
The rest of the grade is determined by 
what the student does, how he does it, 
and the quality of the work he does. A 
sample test follows: 


Auto Shop Test 1 
Instructor: Mr. Vasis 
Gasoline goes from the . 
. through the 
scapase OD GRO osc. 
. The two kinds of valves are ‘the 


;, The car is divided into two parts, 
Rod bearings & are of two types, the 


‘tits. tells 
. The four strokes ‘a a cycle are 


The piston is attached to the crank- 


neh by the 


7. The camshaft is connected to the 
. by means of a 


~ §. Name two of our books. Title and 


9. The two types of drives are .. 


10. The ........ gears allow one rear 
wheel to turn at a different rate of speed 
than the other. 

11. Sketch the simple electrical system 
and label its parts. 

12. Sketch the fuel system and label 
its parts. 

During the last few weeks of the 
semester, the class has all the Sun 
Equipment demonstrated to them. 
These demonstrations are about forty 
minutes a day for approximately three 


to four weeks. When the students en- 
roll in Auto Shop 2, they have all these 
tests fresh in their minds. 

A more detailed knowledge of auto- 
motive operations is offered in Auto 
Shop 2. Students taking this semester 
of work are experienced in the operation 
of the equipment and are capable of 
maintaining their own cars. Even in the 
first semester of auto shop, of course, 
many of the students do a considerable 
amount of work on their own automo- 
biles; by this time, however, all stu- 
dents should be able to maintain their 
automobiles adequately. The require- 
ments for Auto Shop 2 are: completing 
all the Sun Equipment tests; doing a 
body and fender job, and completing a 
term project and twenty job sheets. 
These job sheets differ greatly from 
those for Auto Shop 1. At each bench, 
there is a panel with an automotive part 
disassembled and mounted upon it. At 
this bench there is also the same part 
that must be disassembled by the stu- 
dent and, after the instructor’s approval, 
assembled. He must do this with the aid 
of service manuals and reference ma- 
terials. Later, he must write a report 
indicating his procedure and what infor- 
mation he used to do the job. At the end 
of this semester, the student should have 
obtained a knowledge that will enable 
him to maintain his own car and work 
in a garage as an apprentice mechanic. 
Some of the students at this point get 
part-time and summer jobs in the auto- 
motive field with ease. 

Students in Auto Shop 3 are required 
to spend a three-week maximum period 
in each of the following phases of the 
automotive field: complete engine over- 
haul; major brake job; body and fender 
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work: and wheel balancing and align- 
ment. The remainder of the semester is 
spent working on their personal automo- 
biles or specializing in a field of their 
choice. These students aid in maintain- 
ing equipment and taking inventory. 

At the present time, three semesters 
of auto shop is the maximum number 
offered. We hope that in the future a 
fourth semester may be offered. Three 


semesters of auto shop equip the stu- 
dent with a foundation that enables him 
to become an apprentice mechanic, and 
he receives a knowledge that will be 
helpful to him in college or trade school, 
in any of the trades, and in the main- 
tenance of his automobile. Of course, 
mental and physical health, along with 
such qualities as leadership, honesty, 
adaptability, and co-operation are other 


A Junior High School 
General Shop 


ANDREW K. AULT 


industrial Arts Instructor 
University High School 
West Virginia Universiiy 
Morgantown, W. Va. 


The general shop plan for the Elkins 
Junior High School, Elkins, W. Va., was 
the result of considerable research and 
study on the part of Wilbur Dohrmon, 
a West Virginia University industrial- 
arts student under the supervision and 
guidance of the writer. The shop plan- 
ning service was also in co-operation 
with the Trade and Industrial Educa- 
tion division of Charleston and the West 
Virginia University Field Services of 
Morgantown. 


DRAWING BO STOR 


Stark Wilmoth, superintendent of the 
Randolph County schools, wanted an in- 
dustrial-arts shop for the new Elkins 
Junior High School to meet a particular 
need. 

1. He wanted the boys of the high 
school to receive shop training in indus- 
trial subjects other than the traditional 
woodworking and drawing. 

2. He wanted a program to provide 
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Layout of industrial-arts 


basic training and guidance for 
those entering the high school 
vocational program of agricul- 
ture, machine shop, and wood- 
working. 

3. He saw 


the need of a 


T 
Ld 


BAR FOLDER 


things which these courses attempt to 
help the student achieve. 

We weicome visitors to the shop and 
once a year, in the fall, we have an open 
house. Parents are usually surprised to 
discover how complete our shop is. If 
more schools would make an effort to 
encourage parent visits and hold occa- 
sional open house programs, public rela- 
tions would be much improved 


sound general program to meet the re- 
quirements of those students not par- 
ticularly interested in trade training. 
With the above points and the aims 
and objectives of industrial arts in 
mind, the shop was planned to provide 
experiences in drawing and planning; 
woodworking, metalworking (forging 
and bench metal); and electricity. 
Each area was planned to accommo- 
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shop, Elkins Junior High School 


date five students or a total of twenty 
students for the shop. 

John Butcher, the instructor of the 
Elkins Junior High School shop, states 
the shop organized as planned, is work- 
ing out exceedingly well. 





Co-op Plan for Training Printers 


R. J. MACKIN 


Patterson Co-op. High School 
Dayton, Ohio 


The printing industry and the Day 
ton board of education is justly proud 
of its modern, well-equipped printing 
department at the John H. Patterson 
Co-operative High School. 

Training is given to high school stu- 
dents on the co-op plan, that is, the 
junior and senior boys alternate two 
weeks of work in one of the city’s print 
shops with two weeks of in-school train- 
ing. The sophomores attend school on 
a pre-employment full-time basis. 

While in school, the printing division 
provides boys with experience in hand 
and machine composition, letterpress 
and offset presswork and bindery, and 
process camera and offset platemaking 
work. 

Instruction is divided between learn- 
ing projects and actual production ex- 
perience. The school print shop handles 
the production work for the board of 
education, which means that necessary 
printing is done for some 60,000 stu- 
dents in the school system. 

Additional printing instruction is pro- 
vided in printing layout and printing 
math and science. The student’s high 
school training is rounded out with the 
necessary academic subjects, English, 
history, music, chemistry, etc., to quali- 
fy him for a class A high school diplo- 
ma. This diploma permits many of the 
students to go on to college. 

The evening program provides for 
both apprentice and management train- 
ing with much the same type of pro- 
gram except that estimating and ty- 
pography are substituted for layout and 
math. Recently afternoon classes have 
been added to the curriculum. 

Students in the management courses 
work toward a degree in printing man- 
agement through the co-operation of the 
University of Dayton and the board of 
education. 

The word co-operation has a true 
meaning in the name of John H. Pat- 
terson Co-operative High School, for 
the printing industry and the board of 
education work closely together in pro- 
viding training. Much of the equipment 
in the shops was made possible through 
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the generosity of the local printers. 
An advisory committee from the in- 
dustry is a big help in keeping the in- 
struction and the equi t up to date. 
There are four full-time instructors 
in the high school, and three additional 
teachers, employed in the shops during 
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the day, operate on the evening level 
to round out the staff. 

The Dayton Club of Printing House 
Craftsmen has provided a modern and 
complete printing library, housed in the 
school, for the use of both printers and 
printing students. 
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- Patterson Co-op High School 


Shop Classification 


Schedule 


DWIGHT D. CHINNOCK 


Supervisor, Student Teaching 
Industrial Division 

The Stout Institute 
Menomonie, Wis. 


The shop classification schedule, de- 
scribed herewith, has been developed as 
a device to extend beyond the scope of 
the ordinary check list, in order to give 
a more objective score when evaluating 
shops. Although the typical check list 
indicates the strong and weak points of 
a shop, it usually is not intended to give 
a total rating that will inform the evalu- 
ator just where a certain shop rates in 
relation to generally accepted standards. 

In developinig the schedule, a survey 
of check lists and other like instruments 
was made in an attempt to determine 
the items considered most essential in 
shop planning and checking. It seemed 
necessary to condense the items and 
areas in order to keep the schedule from 
becoming too unwieldly. It was felt that 
simplification and ease of checking 


would cause it to be more generally ac- 
cepted and still retain a reasonable de- 
gree of validity. The summary scores, 
as shown, were estimated arbitrarily on 
a percentage basis, in order to establish 
a beginning range for each classification. 
Like most similar devices, experience in 
using the schedule will indicate the 
need for any changes in score values. 

When scoring a shop which does not 
include certain items indicated on the 
schedule, an N may be placed in the 
scoring column, indicating that these 
items do not apply to the situation being 
measured. When determining the total 
score, the N’s may be compensated for 
by giving each an average value of 3 
The sum of these N’s may then be 
added to the total score. Doing this may 
seem to be inaccurate, but it is felt that 
in the few instances where it may be- 
come necessary to do so, the addition of 
N scores should not affect the total 
rating to any great extent. 

It is recognized that the schedule as 
shown, may not include some items that 
certain evaluators may desire. Making 
use of the device would not preclude 
the addition of new items, or the omis- 


sion of some already on the schedule. It 
is presented more as an aid to improve 
shop evaluation than as a standardized 
instrument. 

A superintendent, or other school 
official should find some value in its 
use as a checking device to indicate to 
him the rating of the shops under his 
administration. He may not have the 
time to examine each small part of a 
shop, so it might be said that through 
this device he may get more from an ap- 
praisal of the forest than of the trees. 


SHOP CLASSIFICATION SCHEDULE 


Name of School. . Location. .. 
I'ype of Shop... Instructor. ... 
Date of Rating......19.. Rating by 
Directions for Scoring; Four ratings are 
used in scoring a shop by this schedule, They 
are indicated below. Score each major section 
at a time. Keep in mind how nearly the area 
or facility measures up to generally accepted 
standards. After scoring all items, obtain the 
totals allowed for each section, and then de 
termine the final score by adding all items 
The result will indicate into which class the 
rated shop falls. Following are the numbers 
or symbol to be used 
Conforms well to practically all 
standards given 
-Falls short on several points 
Falls short on nearly all points 
Does not apply (allow 3 points 
for each N on total score to 
compensate for omissions) 
SUMMARY 


5 points 


} points 
1 point 


Pos. Alwd 
1. Hand tools. 7 30 
2. Power equipment. 45 
3. Non-power equipment _ 
4. Storage facilities (lockers) 15 
5. Storage facilities (supplies) 30 
6. Health and safety 40 
7. Areas of instruction — 30 
8. Utilities ... 20 
9. Finishing area. ; 20 
10. Lighting .... 15 
11. Audio-visual facilities 25 
12. Planning center 25 
13. Shop library. . 10 
14. General features 65 
N score 
Total score 400 
Score required 320-400 
Score required 240-319 
Score required 160-239 
Under 160 


Nore: Class A Shop 
Class B Shop 
Class C Shop 
Class D Shop 
Score 
Max. Alwd 
Hand Tools 


. Sufficient for class. . 
2. Arrangement 
Control factors. . 
. Ease of checking 
5. Travel factors. . 
. Space adequacy... 


Total 30 

Power Equipment 

. Sequential order 

(arrangement ) 5 
2. Size for shop..... » § 
4. Mach. org. for stock feeding 5 
4. Master controls... pdedine? 
5. Cleaning features........... 5 
Oi BORED. cc cbccccdocdns 5 
7. Condition of equipment 5 
8. Lighting conditions 5 
9. Mounting of machines (bases) 5 


Total 45 
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Non-Power Equipment 
. Benches and Cabinets 
4) Suitable for activity 
b) Size for students 
c) Arrangement 
@: GREGOR : wires o ceves 
¢) Storage facilities..... 
‘) Reflection oy (bench 
tops) .... 5 


Total 40 


Storage Facilities (Lockers) 
. For large projects. 5 
. Individual students 5 
. General adequacy buds 5 


Total 15 


Storage Facilities (Supplies) 
. Delivery {facilities..... 
. Convenience for students 
. Adequacy of space..... be 
. Control features 
. Inventory organization. . 
. Atmospheric conditions. . 


Health and Safety 
. Refuse containers. + 
. Zone markings (machines), 
. Machine guards.. 
. Heating and ventilation. . 
. Dust and shavings control. 


Vweauvweaww 


Score 
Maz. Alwd 
Fire extinguishers 5 we 
Total 40 
Areas of Instruction 
. Overview of activities... 
. Sufficient work stations... 
3. Demonstration facilities. ... 
. Aisles (economy of use) 
. Use of natural light 
. Interrelation features 


Score 


Max. 


. Projectors and screen 5 


Seating arrangements 


. Storage facilities............ § 


Planning Centér 


. Near library of shop 
. Availability to areas 
3. Adequate work space 
. Drafting facilities. . 


. Dust and noise conditions 


Utilities 
. Convenience outlets 


Total 
Shop Library 


. Accessibility 


. Adequacy ... 


Finishing Area 
. Adequacy as to space... 
. Dust conditions 
Accessibility to materials. . 
Exhaust facilities 


Total 20 
Lighting 
General efficiency 
At work stations. 
Natural fenestration 


sO US & Ne 


Total 
General Features 
Doors (location, size, type). . 
Ceiling height (12' min.).... 
Shape of shop room (rect., sq.) 
Washing facilities. 


. Walls and ceiling (colors) 
. Clock-bells system 
. Flexibility (opp. for adapting 


to planned reorganization. 


. Display facilities 

9. Square feet per pupil load. . 
. Acoustics ... 
. Floor 


(suitability ) . 


. Instructor facilities 
. Aux. areas (glue, assembly, 


Audio-Visual Facilities 
. Bulletin boards... 
. Chalkboards 


etc.) 


Total 65 


Shop Layouts—Grand Haven Senior High School 


R. M. VAN VOLKINBURG 


Superintendent of Schools 
Grand Haven, Mich. 
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Shop layout at Grand Haven Senior High School, Grand Haven, Mich. 
R. M. Van Volkinburg, Superintendent of Schools 
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Shop layouts at Grand Haven Senior High School, Grand Haven, Mich. 
R. M. Van Volkinburg, Superintendent of Schools 


BALANCED TOOL BOARDS 
OWEN G. PARSONS 
Instructor of Industrial Arts 
Perth Central School 
Amsterdam, N. Y. 


The location of the tool boards in a 
school shop has a great effect on the 
amount and quality of the work pro- 
duced by the students. Often one large 
tool board is placed at one end of the 
shop and the students are forced to ob- 
tain all tools from this one location. 
This causes congestion in the tool board 
area because the students tend to work 
where tools are handiest. The single tool 
board setup also causes lost time when 
the student must carry tools to a re- 
mote section of the shop. Several smaller 
tool boards spaced throughout the shop 
tend to produce an even distribution of 
students because all work stations be- 
come equally desirable. In the same 
manner, small tool boards fastened to 
unit benches prevent a lot of unneces- 
sary shop travel. With tools close at 
hand, and students evenly spaced 
throughout the shop, the amount and 
quality of work produced is greatly 
improved. 


General Construction of Tool Boards 

In general a good tool board should 
present a smooth surface for back- 
ground, a side frame for color coding, 
a means of lighting and a method of 
identification. It should have toolholders 
from which the tools may be removed 
easily and naturally. It should also be 
simple in design with clean lines to 
produce a tool board that looks neat 
all the time. A simple but neat tool 
board may be constructed to improve 
any shop as follows. 

Referring to the drawing, it can be 
seen that the main body of the tool 
board is made from 4-in. plywood. The 
size, which is 4 feet by 6 feet, could be 
altered to fit any particular situation. 


Fir plywood was used in its construction 
and several coats of varnish were ap- 
plied to build up a durable, rich look- 
ing finish. 

The side frames were cut from 44-in. 
pine, 3 in. wide and painted to match 
the color code of the shop. The panels 
were fastened from the back with flat- 
head screws. The top frame was con- 
structed from the same type material. 


The light sockets were fastened in place 
and wired to the overhead lights in the 
shop. This wiring system automatically 
turns on the tool board lights when it is 
dark enough to use the shop lights. Tool 
boards for unit benches have light 
switches in the upper right corner, that 
can be operated by the students. The 
top frame of the tool board is covered 
with tin plate, nailed in place and 
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Detail drawing of the balanced tool board 
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is then painted to match the side frames. 

The titles for the tool boards were 
cut from %-in. stock, enameled white 
and nailed with brads from the front. 
An additional coat of white enamel on 
the face of the letters completely hides 
all signs of the brads. 


Balanced Layout 

The first step in making a balanced 
tool board is to cover the face of the 
tool board with a layer of paper. This 
will allow layout work without marring 
the finish of the varnish. Lay the tool 
board flat, and start by drawing a ver- 
tical center line on the paper. Lay off 
other lines 6 in. apart as in Figure 1, 
to help lay out tools in balanced manner 
as in Figure 2. Single tools and single 
groups, such as auger bits will occupy a 
place on the center line, with other 
tools divided on either side as in Figure 
3. Long tools such as rules, mallets, 
screw drivers, and hand drills may be 
placed highest. However, the lower end 
of each should be within reach of the 
shortest student. This can be seen in 
Figures 4 and 5. The. balanced design 
always makes the tool board look neat 
and attractive. It also makes it possible, 
in most cases, for two students to select 
the same type tool without getting in 
each other's way. 


Construction of Tool Holders 

Toolholders should be constructed so 
the tools may be removed with an easy 
up and off motion. This is the most nat- 
ural and efficient motion. This also 
means they can be replaced by an easy 
on and down motion. The motion of up 
and down should be as short as possible. 
In many cases a simple toolholder may 
be constructed where only an off mo- 
tion is needed to remove the tool. 

The toolholders should be made of 
hardwood. They should be designed so 
the tool will fit in only one position. The 
closeup in Figures 6 through 11 show 
this construction. The toolholders should 
be fastened with countersunk screw from 
the front of the tool board. The screw 


holes can then be plugged with buttons 
held in place with rubber cement. This 
method allows the removal of the tool- 
holders for repair or touch-up without 
removing the tool board from its per- 
manent position on the wall. All tool- 
holders should be so constructed as to 
keep the tools from coming into contact 


with the tool board. This keeps tool 
board maintenance at a minimum. The 
tool boards shown in Figures 12 through 
16 have been in operation over two 
years at this writing. No refinishing has 
been done since they were placed in 
service and they will not need any main- 
tenance for several years to come. 
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Ben Lomond High School, Ogden, Utah. Layouts submitted by Don 
Campbell, automotive and drafting departments; Car! Wallis, general 
shop; and ElMont Bingham, woodwork, radio, and drafting departments 





























Shop layouts of the Senachwine Consolidated High School. Layouts submitted by 


Kenneth C. Brumm, principal, Henry, Ill. 








A Course of Study in Shoe Repairing 


ERNST H. SUERKEN 
Supervising Principal 
Union Free School District 


Greenburgh Number Eleven 
Dobbs Ferry, N. Y. 


I. 


l 
2 
3 
4 
5 
6 
7 
8 


Care and Use of Tools, Equipment, 


and Machines 


A. Care and Use of 


Common Tools 


. Italian or European hammer 
. German or Crispin hammer | 
. Straight knife . 

. Lip knife (curve) 

. Ripping nippers . 

. Spring nippers . 

. Swedish nippers 

. Straight or stabbing out 

. Sewing awl (curve) . 

. Heel removing tool . 

. Tack puller 

. Nail puller . 

. Pinch pliers 

. Rasp. 

. Ruler. 

. Pencil. 

. Test (care and use) 


. Care and Use of 


Special Tools 


. Knife sharpener (stone) 
. Knife sharpener 


(emery cloth) . 


. Scissors . 
. Leather punch . 


. Shoe stretchers 


. Bunion stretcher . 
. Staple pliers 


. Welt knife . ' 
. Hand clicking knife . 
’. Care and Use of Equipment 
. Jack and lasts . 
. Workbench . 
3. Chairs 
. Tables 
. Counter . 
. Shoe racks . 


Instructed 


Making Progress 


____ Almost Complete — 


. Clicking boards 
8. Shoeshine rack 
D. Care and Use of Hand or 


Complete 
= > wn = 


Foot Powered Machines 


. Sole cutter . 
. Skiver 

. Splitter . 

. Auto soler 


Care and Use of Elec tric 
Powered Machines 


. Finisher . 


a) Burnisher . 

6) Chamfer or sander . 
c) Trimmer 

d) Dust collector 


. Outersole welt stitcher 
3. McKay stitcher 
. Recognizing Various 


Types of Shoe Bottom 
Construction 


. Sewed 


a) Single sole welt . 

6) Double sole welt 

c) Single sole (pre-welt ) 
d) Single sole McKay . 
€) Double sole McKay 
f) Triple sole McKay . 
g) Single sole stitchdown . 
hk) Double sole stitchdown 
#) Triple sole stitchdown . 
j) Turned-single sole 

k) True moccasin 


. Nailed, screwed, or pegged 


a) Single sole McKay . 
5) Double sole McKay 
c) Triple sole McKay . 
d) Little-Way 


. Cemented 


a) Single sole welt . 
5) Single sole McKay . 
c) California process 


. Dismantling Various 


Types of Shoe Bottom 
Constructions 


. Sewed 


a) Single sole welt . 
5) Double sole welt . 
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__ Instructed 


Making Progress ; 


Almost Complete 


Single sole (pre-welt) . 
d) Single sole McKay . 
e) Double sole McKay 
f) Triple sole McKay . 
g) Single sole stitchdown .| | 
h) Double sole stitchdown 
i) Triple sole stitchdown . 
j) Turned-single sole . 
k) True moccasin 


Cc) 





. Nailed, screwed, or persed an 


a) Single sole McKay . 
5) Double sole McKay 
c) Triple sole McKay . 
d) Little-Way . 


. Cemented 


a) Single sole welt . 
b) Single sole McKay . 
c) California process 


. Recognizing Various 


Types of Basic 
Shoe Upper Designs 


. Balmoral 
. Blucher . 
. Boat . 
. Brogue 
. D’orsay . 
. Gillie . 
. Gore . 
. Jodhpur . 
. Moccasin 
. Monk. 
. Mule . 
. Oxford 

13. Pump. 
. Sandal 
. Shawl-tongue 
. Strap. 

’, Dismantling Verious 


Types of Basic 


Shoe Upper Designs 
. Balmoral 

. Blucher . 

. Boat . 

. Brogue 

. D’orsay . 


Gillie . 


. Gore . 
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Almost Complete 


hastrected 
Makme Progress 
Almost Complete 
Complete 
Instructed 
Making Progress 
Complete 


. Jodhpur . ay ; = jobs for stitching: 
. Moccasin igh Se? | VII. Half Soling a) Placing new half soles 


. Monk . 1. Removing half soles on 6) Pinch plying new half 
sewed jobs . 

a) Single sole welt . 

5) Double sole welt 

c) Single sole McKay . 
d) Double sole McKay 
¢) Double sole stitchdown 


. Mule . 
. Oxford 
. Pump. 
. Sandal 
. Shawl-tongue 
. Strap. 


. Heeling and Repairs 


Half rubber heeling 
a) Removing 

(old half rubber heels) 
h) Selecting and preparing 
c) Placing and nailing . 
. Full rubber heeling . 
a) Removing 

(old full rubber heels) 
6) Selecting and preparing 
¢) Placing and nailing . 
. Leather top-lifts heeling 
a) Removing 

(old leather top-lifts) 
b) Selecting and preparing 
c) Placing . 
d) Nailing . 
. Partial and Built-in- Heel 
repair by: 
a) Nailing . 
b) Wedging 
c) Butting . 
d) Wedging and butting 
. Heel base or seat repairs by: 
a) Nailing . 
b) Wedging 
¢) Butting . 
d) Reinforcing 
. Partial or built-in-heel 
making 
a) Laying wedge as 
6) Whole lifting method 
c) Piece lifting method 
. Changing heels from: 
a) Half rubber to leather 
6) Leather to half rubber 
c) Full rubber to leather 
d) Leather to full rubber 
. Metal heel plates . 
a) Surface types 
b) Insert types 
. Knowledge of heeling 
. Theory of heels 
. Testing 


. Removing half sole on 


nailed, screwed, or 
pegged jobs . 

a) Single sole Mc Key 
6) Double sole McKay 


. Removing half soles on 


cemented jobs . 
a) Single sole welt . 
b) Single sole McKay . 


. Marking shanks for skiving 


for: 
a) Leather half soles 
6) Rubber half soles 


. Skiving or splicing shanks 


a) Leather types . 
6) Rubber types . 


. Making paper patterns . 


a) Plucking old stitches on 
welt . 


. Selecting leather aah ma- 


terial for half soles 


. Selecting leather taps 
. Selecting rubber soles 
. Preparing half-sole jobs by 


hand: 
a) Skiving new half leather 
soles , 
6) Roughening half pe 
jobs by rasping 
c) Cementing half sole jobs 


. Preparing half sole jobs by 


machine: 

a) Skiving new half leath- 
ersoles . ; 

6) Scouring or sanding 
half sole jobs . 

c) Cementing hali sole jobs 


. Preparing half leather soled 


jobs for stitching: 

a) Placing new half soles 

5) Pinch plying new half 
soles . 

c) Hand trimming new half 
soles . 


. Preparing half subher soled 


soles . 
c) Hand trimming new half 
soles . 
. Nailing shanks on: 
a) Leather half soles 
6) Rubber half soles 
15. Knowledge of half-soling 
16. Theory of half-soling 
17. Testing . 


VIIL. Full Soling 
1. Removing various types of 
heels for re-using parts 
a) Half rubber heels and 
partial heels 
5) Full rubber heels 
c) Leather heels and built- 
in-heels . ; 
. Removing full soles on 
sewed: 
a) Single sole welt . 
6) Double sole welt 
c) Single sole McKay . 
d} Double sole McKay 
€) Double sole stitchdown 
. Removing full soles on 
nailed, screwed, or pegged: 
a) Single sole McKay . 
6) Double sole McKay 
. Removing full soles on 
cemented: 
a) Single sole welt 
b) Single sole McKay . 
. Marking heel bases for 
skiving 34 leather soles . 
. Skiving or splicing heel 
bases for 34 leather soles . 
. Making paper pattern . 
8. Preparing full soling jobs 
by hand: 
a) Skiving new 34 full 
leather soles 
b) Roughening full solieg 
jobs by rasping . , 
c) Cementing full sole jobs 
. Preparing full soling jobs 
by machine: 
a) Skiving new % full 
leather soles 
6) Scouring or sanding 
full sole jobs 
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c) Cementing full sole jobs 


. Preparing full leather sole 


jobs for stitching: 

a) Placing new full soles . 

5) Pinch plying new full 
soles . 

c) Hand trimming new 
full soles 


. Preparing full rubber sole 


jobs for stitching: 
a) Placing new full soles . 
5) Pinch plying new full 


soles . — 
c) Hand trimming new 
full soles 


. Nailing heel bases on: 


a) Leather full soles 
5) Rubber full soles 


. Knowledge of full soles 

. Theory of full soles 

. Testing 

. Underlay Repairs 

. Repairing center soles with 


leather or rubber wedges . 


. Repairing center soles with 


underlay leather or rubber 


. Preparing and placing new 


leather or rubber: 
a) Half center soles 
b) % center soles 
c) Fullcenter soles . 


4. Repairing worn insoles 
. Hand sewing 


a) Loose welting . 
b) New welting 


6. Replacing shank braces . 
. Replacing fillers 
. Making wax-ends . 


a) Laying out. 
6) Making ends 
c) Waxing. 

d) Bristling ends 


. Testing 
. Patching (Hand) 
. Joint seams . 


a) Over stitching 
5b) Cross stitching 
c) Baseball stitching 
d) “X” stitching . 


. Overlap or facing seams 


a) Skip stitching . 
5) E stitching 
c) Running stitch 


Instructed 


Making Progress 





A/most Complete 


Complete 


3. Preparing and placing 
a) Heel linings ; 
5) Heel lining patches . 
c) Patches near seams . 
d) Patches near sole edges 
e) Patches for vamp breaks 
f) Patches for quarter 
breaks ne 
Tip patches on toes 
Cement patches . 
i) Tongues : i 
Dp Gem. 4. 
4. Mending ripped upper and 
bottom seams 
5. Testing . 


g) 
h) 


XI. Patching (Machine) 
1. Preparing patching machine 
a) Checking patching ma- 
chine oe 
6b) Threading patching ma- 
chine ae 
Filling and placing bob- 
bin at hin i 
Removing and replac- 
ing patching machine 
needle 
2. Sewing facing seams 
a) Heel linings 
5) Counters 
c) Lace stays 
d) Back stays. 
e) Quarter patches 
f) Vamp patches 
3. Lap seams 
a) Blucher tongues . 
5) Balmoral tongues 
c) Blucher quarters . 
d) Balmoral vamp 
e) Straight tip 
f) Wing tip 
g) Vamp plug . 
4. Testing results . 


c) 


d) 


XII. Shining, Cleaning, and 
Dyeing 
1. Shining various colors of: 
a) Grain leather shoes . 
6) Resurfacing leather 
shoes 
2. Cleaning . oo ts 
a) Grain leather shoes . 
5) Nap leather shoes 
c) Velvet fabric shoes 
d) Gabardine fabric shoes . 





Instructed 


Making Progress 
Almost Complete 


c omplete 


| 
| 


| 


Aimost Compiete 
Complete 


Making Progress 


é) Satin fabric upper shoes 
f) Two-tone upper shoes 
g) Combination upper 
shoes ; 
Ts OCP we eeN 
a) Grain leather shoes . 
6) Nap leather shoes 
c) Fabric upper shoes . 
d) Two tone upper shoes . 
€) Combination upper 
shoes 
4. Testing results . 


___Imstructed 


XIII. Finishing 
1. Trimming 

a) Halfsoles . 
1) Single soles 
2) Double soles 
3) Lifts 
Full soles 
1) Single soles 
2) Double soles . 
Sharpening trimmer 
knives 
2. Scouring . 

a) Heel breasts 

b) Heels 
1) Full rubber 
2) Half rubber 
3) Leather 
Sole edges . 
1) Single sole 
2) Double soles . 

d) Sole bottoms 

1) Shanks. 
2) Bottom surfaces 

3. Burnishing . 

a) Staining 
1) Heels 
2) Sole edges . 
3) Bottom surfaces . 
Brushing 
Burnishing . 
1) Heels 
2) Sole edges . 
3) Bottom surfaces . 
Ironing . 
1) Sole edges 
2) Lifts 

¢) Buffing 
4. Test 


b) 


Cc) 


~ 


d) 


| XIV. Auto Soling 


1, Checking and preparing 
machine . 
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. Women’s lifts . 

3. Men’s top lifts . 
. Women’s single soles . 
. Women’s double soles 
. Men’s single soles . 
. Men’s double soles 
. Test . 


XV. Stitching 


(Outersole Machine) 

. Checking and preparing 
machine . ; 

. Removing, refilling, ond re- 
placing bobbin 

. Removing and placing 
needle 

. Removing and replacing awl 

. Half single sole welt . 

. Half double sole welt 

. Half double sole 

. Half triple sole McKay . 


. Half double sole stitchdown 


. Test . 


~~ Almost Complete 


Instructed 
Making Progress 


Complete 


. Removing and replacing 
needle .. 

. Half leather : 
a) Single sole McKays . 
6b) Double sole McKays 
c) Single sole welts . 

d) Single sole turns . 

é) Single sole moccasin. .. 

f) Double sole moccasin 
5. Test . 


XVII. Knowledge ofl Leather 
. Soling leather . 
a) Types of animals 
5) Tanning processes 
c) Sectioning and selling 
d) Uses of soling leather 
e) Knowledge of soling 
leather . 
. Upper leather . 
a) Types of animals 
5) Tanning processes 
c) Sectioning and selling 


Almost Complete 
Complete 


ogress 


Instructed 
Making Pr 


a) Prehistoric . 
5) Ancient . 
c) Medieval 
d) Renaissance 
e) Colonial America 
f) Present day 
. Leather tanning 
a) Prehistoric . 
5) Ancient . 
c) Medieval 
d) Renaissance 
e) Colonial America 
f) Present day ; 
. Shoemaking and scantily 
turing ‘ 
a) Prehistoric . 
5b) Ancient . 
c) Medieval 
d) Renaissance 
e) Colonial America 
f) Present day 
. Shoe repairing . 
a) Prehistoric . 


d) Uses of upper leather 


XVI. Stitching (MeKev) 
e) Knowledge of upper 


1. Ch 
ecking and preparing peiailtienl 
machine . 

2. Removing, refilling. ond re- XVIII. Trade History 
placing bobbin. . . . . 1. Shoes . 


5) Ancient . 

c) Medieval 

d) Renaissance 

e) Colonial America 
f) Present day 





the articles pointed out, these resins rep- before the students in a way that gives 
resent the typical chemical aspect of the them firsthand chemical experience in its 
age and of the industry itself, polymerizing simple terms 


POLYESTER COLD-SETTING 
PLASTICS IN THE SCHOOL 
SHOP 

ALEXANDER F. BICK 
Teacher in the Milwaukee Schools 








The Milwaukee-Downer College 
The Stout Institute, Summer Session 
Milwaukee, Wis. 


(Continued from page 44 of the February, 
1955, issue) 

The previous three articles in this series 
introduced the versatile cold-setting poly- 
ester casting resins, pointing to the fol- 
lowing advantages: 

1. Polyester plastics serve well to aug- 
ment wood and metal courses. The projects 
given are all of combination materials, as 
the trend requires. 

2. No special plastic courses need be pro- 
vided in programs that do not already 
have them, when these casting plastics en- 
rich the wood or metal programs. 

3. Where there are plastics courses or 
where there are not, polyester resin pro- 
vides a wealth of new experience, and as 

















Applying the Fiberglas to the mold 
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4. Polyester casting is the most typical 
process of the chemical and plastics in- 
dustries that may well be offered in schools, 
and its use is recommended as a prime re- 
quirement in every plastics course 

5. Its use demands no technical knowl- 
edge. Directions are clear and simple. Its 
illustrated use in junior high school classes 
issures teachers of its easy adaptability on 
other levels 

6. The cost per project is approximately 
that of the better wood projects today 
The radio case in this article costs the stu- 
dent 74 cents; a very good case and a 
thrilling experience at no extra charge. 

This article presents a new angle to the 
already many sided material under con- 
sideration. Introduced, with the 
making of a radio housing, we turn to the 
general subject of housings, such as special 
instrument housings, precision job covers, 
machine housings, sander and buffer guards, 
belt guards, saw guards, work trays, oil 
trays, drip trays, acid tanks, fuel tanks, 
photography bath tanks, projector hous- 
ings, camera cases, slide cases, etc. All may 
be easily made in school shops 

The advantages of polyester in the fabri- 
cation of these items are: 

1. The surprising simplicity of fabrica- 

tion 

Their one-pieced-ness 

Lightness, and yet, strength of steel 

durability 

Clean, semitransparent 

Ease of reinforcement 

Ease of producing impossible shapes 
7. No riveting, soldering, or hammering, 

and in most cases, as described in 

the projects to follow, not even molds 

or patterns. 


The Radio Case 

The projects given are typical of thou- 
sands of applications, the processes being 
divided into two general categories: the 
one is casting on prepared molds, and the 
other is fabricating to any extent of com- 
plication from flat shapes cut from sheet 
castings, cemented with the plastic itself 
into the required enclosures. These are 
made with the greatest simplicity imagin- 
able. 


as it is, 


appearance 





THIS SCALE ORAWING (/ 16 Snes) OF G4 26 Pace 








SHOWS USE OF MATERIAL. USE LEFT OVERS =n 





The case is a mold job 

1. Measure the radio chassis and make 
a wood mold, the casting from which will 
fit the chassis tightly. Round the corners 
of the model, sand, shellac highly, rub 
smooth, coat with Castoseal mold release, 
and wax twice. The back and bottom are 
open. 

2. Make a paper pattern, and cut one 
piece of Fiberglas cloth and one of figured 
or plain cotton fabric, to overlap slightly 
at two front corners. Cloth must 
four sides (Figure 1). 


cover 





aa 





WV Fria 2 








3. Mix four ounces of Castoglas with % 
teaspoonful, even full, of hardener (called 
Castoglas mix hereafter). Mix thoroughly 

4. Brush the mixture generously over 4 
sides of the mold, and add Fiberglas cloth, 
apply a layer of Castoglas mix, 
then put on the cotton fabric, after which 
apply a last coat of Castoglas mix, brush- 
ing out the bubbles 

5. When just. set, 
laps 

6. Loosen 
a spatula, and 
(Figure 2) 


second 
shear oft fabric over- 


casting with 
edges 


and remove the 
power sand all 
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Return casting to the mold and coat 
outside with Castoglas mix, colored if de- 
sired with Castoglas paste colors; or 
otherwise with Castosil (glass powder) 
added to the mix. Lines and dial shown 
in Figure 1 may be drawn on a separate 
cloth with crayon and embedded with the 
mix, or they may be painted on 

8. Drill all holes 

9. Provide fastening lugs inside the case. 
Use wood or plastic, cemented with Cas- 
toglas-Castosil paste (Figure 2) 


A Wood Lathe Sanding or Buffing 
° Wheel Guard 

This typical guard for a popular 6-in. 
lathe, Figure 3. is fastened with hinge pins 
to a wood table which sets down into the 
bed gap, and can be removed from the 
lathe with the table, or the guard itself 
can be unpinned and thrown back on its 
hinge. The lathe is fitted with a 9-in. wood 
disk attached to the bolt adapter with 
washer and nut, as shown 

1. Make a maple or oak table as per 
illustration 

2. Provide it with a projecting back arm 
to which the guard is hinged (Figures 3 
and 6) 

To make the guard: Wax a large win- 
dow glass lying flat on newspaper. Cut two 
pieces of Fiberglas cloth and one of cotton 
fabric, 8 by 26 in, Mix 12 ounces of Casto- 
glas (use paper measuring cups) with 11% 
teaspoonfuls of hardener. Mix thoroughly 
Brush this Castoglas mix over an 8 by 
26-in. area on the glass and add the 
Fiberglas cloth, then add more Castoglas 
mix, apply the second Fiberglas, brush on 
more Castoglas, add the cotton fabric, and 
brush out all bubbles, adding the remain- 
ing mix (Figure 4). When set, remove 
from the glass with a broad chisel 

Simple Fabrication. Cut a paper pattern 
of guard parts, and cut these out of the 
cast sheet, Sand to line. Place one side on 
glass, bend the long strip and set it on the 
contour of the upper edge, propping it with 
tools (Figure 5). Paint Castoglas-Castosil 
mix freely into the joint. When hard, re- 
peat the process on the second side, 

Amazingly Simple. Using a loose pin 
2-in. hinge, remove pin, and cement one 
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side to the lower back strip with Castoglas- 
Castosil paste, reinforced with a square of 
Fiberglas cloth as shown (Figure 6). 

Example of Adding Stiffening. To illus- 
trate with what ease odd parts and diffi- 
cult shapes are built into the assembly, 
notice how the dust baffles in the line 
drawing are merely cut out of leftover 
plastic sheet and cemented into position 
inside the guard with Castoglas paste. 
Prop them up and paint the cement is 
about all there is to it. Both the foregoing 
operations are typical procedures. Use the 
same simple method in fabricating a thou- 
sand-and-one shop appliances and projects 
as mentioned. 


A Drill Press Belt Guard 

This is another application of a similar 
problem, using cast sheet. Cast a 14 by 
23-in. Castoglas-Fiberglas sheet as before. 
Remove the sheet from the glass when just 
set. At that point, it is very flexible. Cut 
the body of the guard to 13% by 16 in. 
Cut the front and rear arch shapes out of 
1 in. wood (Pigure 7). Bend the flexible 
sheet around the forms and tie (Figure 8). 
Use the remaining sheet for the back. Set 
the tied unit over the back and cement 
with Castoglas-Castosil paste (Figure 8). 
To stiffen the front, cut three fins to con- 
tour and cement them. To mount, bolt an 
angle iron or wood bar to the motor 
mounting. X in Figure 7, and provide a 
screw with wing nut at positions under side 
lugs cemented to the body of the guard 
(Figure 9). The lugs should be slotted to 
fit the screws. 

There are a host of just such applica- 
tions. Deep acid tanks and carrying cases 
may be cast by the radio case process, 
using molds, Durable oil and drip trays 
may be cast over rounded boards. Special 
instrument housings may need to be cast 
over clay or plaster models if not built up 
of sheet, as explained here. The field is 
wide open just as it was at the beginning 
of the steel-weld fabrication period; but 
here we have a heatless, noiseless, simple 
process of producing one-piece structures 
of great relative strength and lightness of 
whatever size and design required, and 
they may be reinforced to any stiffness 
needed. This material is truly in line with 
the over-all air-age trend toward light and 
transparent commodities 


METAL STORAGE RACK 


MORRIS K. SIGURDSON 
Metal Shop Instructor 
Senior High School 

Fort Dodge, lowa 


The portable metal rack, as illus- 
trated, is designed to store the major- 
ity of the various types of stock needed 
in the metal shop. 

This particular rack was made at a 









































Detail of the metal storage rack 


very small cost as the various uprights 
were made from 1 by 1-in. angle iron 
from discarded locker door frames. Each 
bracket is made of square 4 by % by 
8-in. stock, and the number needed on 
each side will depend on the variety of 
stock stored in the shop. Each bracket 
is welded to the uprights. The two di- 
viders in each upright are also from 
yg by \-in. square stock. 


Welded to the bottom of the rack 
are four % by 2 by 20-in. straps of 
iron, spaced equally across the bottom 
of the rack. The straps are welded per- 
pendicular to the run of the rack. Heavy 
casters 2 in. in diameter are welded to 
the straps. 

The length of the rack is 87 in. to 
hold 8-ft. stock. Our sheet stock is or- 
dered in 8-ft. lengths and other stock in 


Metal storage rack 
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16-ft. lengths and cut in half; therefore, 
all stock on the rack does not exceed 
8 ft. Short pieces are stored above the 
sheet stock. 

The rack, when fully loaded, can be 
easily moved by two students and has 
the advantage of being placed wher- 
ever it is convenient in the shop. 


GENERAL METALS COURSE 


CLARENCE F. ECKERT 
Industrial Arts Instructor 
High School 

Euclid, Ohio 


Specific Objectives 

1. To acquaint the students with var- 
ious metalworking occupations. 

2. To provide exploratory experiences 
with a variety of basic tools and 
materials. 

. To aid the students in developing 
skills in metalworking. 

. To aid the students in becoming 
conscious of health and safety 
proactives in the shop. 

. To aid the students to develop co- 
operative attitudes in working to- 
gether. 


Procedure 


The classes are made up of 15 to 25 
students. Each class is divided into 
three groups. Each of these groups is 
assigned to the following areas respec- 
tively: “Forging and Casting,” “Sheet 
Metal and Bench Metal,” and “Welding 
and Brazing.” The students are in each 
unit for a period of six weeks and then 
they rotate into a different one. 

Classes are in session two 45-minute 
periods every day, five days a week. 
One session a week is assigned to the- 
ory. At that time Units for Discussion 
are studied and discussed. Material for 
the units is obtained from their text- 
book, Metalwork Technology and Prac- 
tice, by Ludwig. Units are assigned as 
follows: 


A. Description of metalworking occu- 

pations 

1. Lead students into discussion 
naming, some metalworking occu- 
pations. 
List these on the chalk board. 
Discuss. 
a) Training necessary 
56) Health and safety conditions 
c) Hourly rate or salary 
d) Occupational opportunities 


B. Safety in the shop 
1. Proper dress 
2. Treatment of injuries 


3. Safety lines 
4. Safety practices 
C. Reading, drawing, and sketching 
1. Mechanical drawing 
a) Views 
56) Dimensioning 
c) Lettering 
d) Cross section 
2. Working drawing 
3. Pictorial drawing 
4. Tracing 
5. Blueprinting 
6. Sketching 
. Layout of metal 
1. Tools 
a) Rule 
5) Prick punch 
c) Center punch 
d) Scriber 
e) Combination square 
f) Caliper 
g) Dividers 
E. Cutting of metal 
1. Hack saw 
a) How to use 
1) Stance 
2) Speed 
3) How saw should be held 
b) Selection of blade 
c) Kinds of hack saws 
d) Direction of teeth in frame 
e) Safety practices 
. Cold chisel 
a) Work clamped in the vise 
6b) On lead plate 
c) Sharpening chisel 
d) Kind of cold chisels 
e) Where each is used 
. Shears 
a) Hand 
b) Foot 
c) Liner 
*. Drilling a hole 
1. Center punching 
2. Safety items for power drill 
3. Enough pressure on spindle to 
make drill cut 
4. Speed of drill 
5. Sharpening a drill bit 
a) Names of the parts of bit 
b) Sizes of drills 
c) Lip clearance in grinding 


G. Joining metals together 
1. Riveting 
a) Tools needed 
6) Knowledge about rivets 
1) Information needed to or- 
der rivets 
2) Amount of shank needed 
to shape head 
. Soldering 
a) Use 
6) Soft solder 
1) Composition 
2) Melting temperature 
c) Fluxes 
d) Tinning soldering copper 
e) Steps in soldering 
f) Safety precautions 
. Brazing 
a) Use 
6) Brazing rod 
1) What made of 
2) Melting temperature 
c) Flux 
d) Steps in brazing 
e) Safety precautions 
. Acetylene welding 
a) Use 
b) Steps in welding 
1) Connecting gauges on 
tanks 
2) Setting gauges 
3) Lighting torch 
4) Adjusting flame 
5) Forming puddle 
6) Controlling puddle 
c) Safety precautions 
. Are Welding 
a) Use 
b) Steps in welding 
1) Adjustments for welding 
2) Holding 
3) Striking rod 
4) Adjusting flame 
c) Safety precautions 
. Taps and dies 
a) How to use 
b) Where to find information for 
size of hole 
c) Kinds of taps and dies 
7. Bolts, nuts, and screws 
a) Types of each 
H. Bending and twisting metal 
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1) Special steels 
N. Decorating metals 
1. Ends 
2. Surface 


4. 


Sheet metal area 


. Angular bends 


a) Allowances for bending 


. Circular bends 


a) Making an eye 
Bending scrolls 

a) Use squared paper 

6b) Good scroll design 
Using the bending jig 

a) Different kinds of jigs 


. Filing and classification of files 
1. 


a) Shapes 

b) Measurement of lengths 
c) Degree of coarseness 

d) Kinds of cuts 

a) Straight filing 

b) Draw filing 

c) Lathe filing 

Using a file 

a) Rate of speed 

b) Stance 

c) How file is held in hands 
d) Choosing the correct file to 


e) Care of file 
f) Safety 


. Grinding 


How the grinding wheel is manu- 
factured 

a) Grade of abrasives used 

b) Selection of the proper wheel 
Dressing wheel 

a) Wheel dressers 


. Care of grinding wheel 


a) Avoiding nicking and gouging 

6) Avoiding grinding too soft 
metals 

Safety 

a) Using correctly adjusted tool 
rest 

b) Protecting eyes with shield or 
glasses 


K. Heat treatment of metals 
¢ 


Hardening 

@) Amount of carbon in steel 

5) Temperature of heated steel 
c) Speed of cooling 


. Tempering 


a) Telling temperature by colors 


3. Annealing 
a) Steel 
5) Art metal 
4. Case hardening 
Molds and molding 
. Patterns 
. Plaster molds 
3. Tools 
. Steps in making a sand mold 
5. Heating metal for molding 
. Finishing a casting 


. Tron and Steel 


1. Iron ore 
2. Pig iron 
a) Use 
1) Cast iron 
2) Wrought iron 
3) Steel 
3. Steel 
a) Kinds and grades of steel 
5) Four ways of making steel 
1) Bessemer converter 
2) Open-hearth furnace 
3) Crucible furnace 
4) Electric furnace 
c) Alloys 


a) On the metals 
1) Natural 
2) Peening with ball-peen 
hammer 
3) Heating 
4) Spotting 
Use of applied finish 
1) Flat paint 
2) Bronze powder 
3) Clear lacquer 
4) Crackle enamel 
c) Combination of A and B 


Objective tests are given on material 
discussed in the units. 


Test on Soldering 


. Soft solder is made up of.... 


ee 


. Soft solder melts at... .degrees 


Fahrenheit. 


3. Hard solder is made of... .. 
. Hard solder melts at... .degrees 


Fahrenheit. 


. Flux is used to... . metal. 
. The flux used in hard soldering 


| 


. In soldering electrical wires... . 


flux is used. 


. In soldering sheet-metal joints 


....flux is used. 


. A two pound soldering copper 


weighs. .... 


. Special solders are made for sol- 


dering... .. 


. Be sure soldering coppers do not 


Ae 


. Soft solder comes in....and is 


also in the form of. . 


. Holding a metal seam together 


by drops of solder is called. . 


. List the materials necessary for 


soft soldering. 


. List the steps in tinning a solder- 


ing copper. 


Heat treatment of metals 
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16. List steps in soldering two pieces 
of metal together. 


Projects 

At the first meeting of the classes the 
students are led in a discussion as to 
what tools could be made in the general 
metal shop. These are listed and later 
placed under the shop unit that they 
can be made in. 

During the first semester the students 
make projects listed in their unit. There 
are a number of factors that govern how 
many projects a student should make in 
a six weeks’ period. On the average, in 
order to pass the unit, a student should 
make at least one different project each 
week. 

In the sheet-metal and bench-metal 
unit the student must make a project 
that involves riveting, one with a wired 
edge, one requiring soldering, another 
case hardening. The requirements in 
welding are the practice pieces, acety- 
lene welding without rod, acetylene 
welding with rod, a piece brazed, and 
a sample of arc welding. In the forging 
and casting unit, a casting has to be 
made, a project requiring an eye bend, 
and one with a twist in it. 

For each project the student has a 
progress card like the one shown in this 
article. 





PROGRESS CARD 


. Drawing 

. Material issued 

. Operation Steps 
d) 
e) 
f) 


a) Exactness 
b) Quality 
c) Time 

. Date finished 











This card is kept on file by the in- 
structor and as the student progresses 
it is checked. Each step must be 
checked before the student proceeds, 
with the next one. The operation steps 
are worked out with the student and 
marked on the card. These can also be 
checked as the students progress. When 
the student finishes his project it is 
handed in with the drawing. The proj- 
ect is given a grade in exactness. This 
is determined by checking the project 
with the drawing. A grade is also given 
in quality — this has to do with general 
appearances, neatness, smoothness, and 
finish. The other grade is on time. How 
long did it take the student to make it? 


This depends on the size and difficulty 
of the project. 

On the back of the card can be 
marked any unusual circumstances in- 
volving the student such as: leaving 
class without permission, how he helps 
in cleaning up — care of tools, etc. 


Cleanup 


The cleanup is taken care of by the 
unit in that area. The units work out 
their own co-operative system. 

A foreman is appointed by the in- 
structor to check the areas and tool 
cabinet. Areas are checked for cleanli- 
ness of tables, stock returned to its 
proper place, large pieces removed from 
the floor. The tool cabinets are checked 
as to whether the tools have all been 
returned to their proper places. This ap- 
pointment is made weekly and the fore- 
man receives a grade as to how effi- 
ciently the job is carried out. 


Demonstrations 


In the units, of six to eight students, 
demonstrations are given as the various 
problems come up. For instance, a stu- 
dent in sheet metal is ready to rivet. 
At that time, the unit is called together 
and a demonstration is given either by 
the instructor or a student who has 
previously had that unit. 


Second Semester 


The second semester the student may 
continue making projects pertaining to 
tools or make any others such as: 


Sheet metal pans 
Music stands 
Flowerpot holders 
Weather vanes 
Foot scrapers 
Grills 

Hinges 

Tables 

Stools 

Book ends 

Wall plaques 
Andirons 


Wall lamps 
Fireplace sets 
Matchboxes 
Brackets 

Table lamps 
Mailboxes 
Watering cans 
Sundials 
Dustpan 

House numbers 


Aquariums 
Drawer handles 
Candleholders 


Students are allowed in any areas 
without rotating. 


Field Trips 


Field trips to local industries are 
planned for the second semester. 


Films are scheduled in relationship 
to the unit that is to be discussed. The 
films listed are all 16mm. sound. 

From the U. S. Bureau of Movies 
4800 Forks Street 
Pittsburgh 13, Pa. 

The Drama of Steel (34 min.) 

Uses of steel; historic and modern 
production methods; modern open-pit 
mining and furnaces; processes in vari- 


ous types of mills, cold reduction, tin 
billet, and bar mills. 
This 1s Aluminum (29 min.) 

Mining and preparation of alumi- 
num; fabrication of metal and its al- 
loys; demonstration of versatility and 
suitability for fabrication; display of 
manufactured articles. 

From the U. S. Office of Education 
Washington 25, D. C. 
Molding with a Loose Pattern (21 min.) 

Introductory film showing principles 
of foundry work. Animation and live- 
action photography. 

Oxyacetylene Welding Light Mold 

(21 min.) 

How to assemble a gas welding out- 
fit; adjust gas pressure; adjust flame; 
make a butt weld and a T weld. 

Hand Soldering (20 min.) 

Theory of soldering; how to prepare 
soldering irons and torches; clean and 
repair work; solder wire and lug joints; 
and seal seams. 

Cutting Threads with Taps and Dies 
(19 min.) 

How to use a hand die to cut threads 
on a stud to fit in tapped holes. 

Heat Treatment of Steel — Elements 
of Tempering, Normalizing, and 
Annealing (22 min.) 

How steel is tempered; how the struc- 
ture, toughness, and hardness of plain 
carbon steel change at progressive tem- 
pering stages; how steel is normalized 
and annealed. 


Summary 


GENERAL METALS 
Unit 
Forging and Casting 
Suggested Project 

. Center punch 
. Chisel 
3. Solid punch 
. Offset screw driver 
. Scribers 
. Screw driver 
. Casting 
a) Head of lead hammer 
6) Aluminum handles 
for screw driver 
. Wrecking bar 
. Metal tongs 
. Prick punch 
Unit 
Metal and Bench Metal 
Suggested Project 
. Funnel 
. Tool tray 
. Toolbox 
. Rivet set 
. Calipers 
. Dividers 
. Soldering iron 
Rivet hammer 
Putty knife 
. Trowel 
. Martine gauge 
. Hack saw 
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Unit 

Welding and Brazing 

Suggested Project 
1. Practice 

a) Acetylene weld 
without rod 
Acetylene weld 
with rod 

c) Brazing 

d) Arc weld 
2. Lead hammer handle 
3. C clamps 


b) 


ORGANIZING AN 
INDUSTRIAL-ARTS COURSE 
IN ELECTRICITY 


DON E. PERRY 

Instructor in Industrial Arts 
Ohio University 

Athens, Ohio 


Electricity is usually one of the 
areas in the industrial-arts program 
that is required of all students. Yet 
many of our supervisors have expressed 
the opinion that it is one of our most 
poorly taught areas. Perhaps we should 
give some consideration toward discov- 
ery of factors weakening our programs 
as a step toward their elimination. 

The remarks of our better teachers 
who regularly attend our various con- 
ventions indicate that possibly the 
teachers themselves have less knowl- 
edge of this subject than they have 
of some older areas in industrial educa 
tion. This may well be true, as an 
examination of the requirements for 
majoring in industrial arts at teacher 
training colleges and universities will 
show a heavier weighting of time toward 
other areas than is usually allocated 
to electricity. Also, in some schools the 
courses offered are taught in depart- 
ments other than industrial arts, which 
may result in less emphasis on teaching 
methods in the subject, and more on 
specialized applications of electricity. 

One criticism of our programs is 
that the exercise method of teaching is 
used to the exclusion of other methods 
which at times may prove more effec- 
tive. We design our courses according 
to the principles we believe our students 
should learn, and then proceed to plan 
activities which illustrate these prin- 
ciples most efficiently. The result is 
often a series of exercises, each illus- 
trating one principle, or a project with 
emphasis on the learning principle, and 
of little value for other reasons. This 
emphasis on activity with little im- 
mediate value to most students fails 
to motivate enough interest to push the 
student into learning much beyond that 
required at any particular time. Fur- 
ther, few of us remember facts which 


we merely memorize and do not use 
in our daily lives. 

Some of us bore students, especially 
the better ones, by repeating activity 
without providing any outside motiva- 
tion. While repetition may be quite 
necessary for learning, it can provide 
an obstacle to learning whenever stu- 
dent interest is lost. Most of us are 
familiar with programs utilizing low 
voltage wiring panels of doorbells and 
buzzers. There is nothing wrong with 
this activity if the students can be in- 
terested in wiring a doorbell circuit, 
but in some programs an entire semester 
is spent wiring up various circuits where 
only a few small details separate one 
from any of the others. The situation 
becomes more extreme when the follow- 
ing electrical course consists of practice 
in wiring house circuits where the basic 
principles are still the same, and only 
the materials and voltage of potential 
are slightly changed. In other instances, 
the student progresses from the door- 
bell circuit to telegraph circuits. These 
circuits are essentially the same, and 
since the telegraph is rapidly becoming 
obsolete in our civilization, the student 
has little to vitally interest him in the 
program. 

The preceding remarks tend to arouse 
a question concerning whether electricity 
should be included as a required course 
in the high school program. It is doubt- 
ful whether the average person will 
install more than one or two doorbells 
in his entire lifetime; yet a semester 
(and sometimes two) is spent in learn- 
ing how to connect them on panels. 
He still may not know how to get 
a neat installation in his home. Again, 
very few people ever install their own 
house wiring. Many city codes do not 


@ 


e 
a 


allow them to do this even when they 
do know how. These examples, along 
with many others, cast doubts concern- 
ing their relative importance in general 
education which is supposed to be of 
value for all students. Few would ques- 
tion their importance in vocational 
training of electricians. 

Students seem to learn best those 
things which they can directly relate 
to their own daily lives. This is recog- 
nized by the modern elementary teacher 
to the extent that almost all activity 
in the primary grades is directly con- 
nected with the home life of the stu- 
dents. As the environment of the student 
widens, outside sources are brought in 
to enrich the programs. We in indus- 
trial arts may be able to follow this 
example of utilizing the environment of 
our students in the development of 
more favorable learning situations. Cer- 
tainly the use and hazards of electricity 
are to be found in the environments of 
all students in our classes. The few 
who still may not have this source of 
power in their homes will contact it 
in many other locations. 

The boys and girls making up our 
classes are actually using electrical 
power today. Whether they are able to 
get any benefit from our instruction, 
depends largely on whether our instruc- 
tion is applicable to their situation 
They use the regular home lights, radios, 
heaters, etc., the same as the adult 
members of the family, and in addition, 
many are vitally interested in such 
things as the electric train, ignition for 
model engines, or the building of a 
small electric motor to operate a mech- 
anical toy. These present uses the 
students are making of electricity in- 
volve principles and effects which are 


Fig. 1. (left): Modern families need amateur electricians. Fig. 2. (right): 
Heating experiments have meaning when they result in articles of value 
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Defroster motors are interesting mechanisms. Fig. 4. (right): A soldering copper constructed 


by another student is used for soldering radio connections 


similar to those we have tried to teach 
through our various exercises. The main 
difference is to be found in the attitude 
in which the student approaches the 
problem. 

Students are faced with the hazards 
of electricity as soon as they are first 
exposed to its use. Many of our elec- 
trical accidents happen to very young 
children. Certainly our education should 
include such things as proper action 
when a fallen wire is on the ground 
after a storm or why electrical appli- 
ances should not be touched while you 
are standing in the bathtub. Attention 
should be given to the recognition of 
potential fire hazards in the home elec- 
trical wiring. Many parents may not 
even be aware of dangers which the 
student could remind them to investi- 
gate. In this way the youngsters could 
actually be of service to their families 
today. 

Few modern families are not in need 
of an amateur electrician. Most homes 
have in them certain electrical jobs 
which need immediate attention, and 
which do not involve the special skills 
necessary for the professional elec- 
trician. Often the adult members of 
the family do not have even the ele- 
mentary skill required for these jobs, 
and thus the family is exposed to hazard 
or the additional expense involved when 
little troubles develop into bigger ones. 
Motors need correct lubrication, worn 
switches and outlets should be changed, 
radio tubes require replacement, and 
fuse selection involves some knowledge 
of elementary electrical principles. All 
of us can think of many additional 
examples of this nature. Again, the 
electrical effects and principles involved 
in doing these jobs are exactly the 
same as those included in our learn- 
ing exercises of the traditional electrical 
programs. 

The preceding paragraphs hint at 


certain needs most students possess, 
and which may be satisfied by a good 
course in electricity. These may be sum- 
marized as follows: 

1. A need for sufficient knowledge 
concerning the correct handling of 
electrical conductors and appli- 
ances to protect the student from 
hazards he or she may contact. 

. An understanding of electrical con- 
trol and the various effects that 
may be obtained from electricity. 

. Familiarity with materials and 
procedures commonly utilized in 
the field of electricity. 

. Skill development necessary for 
common jobs met in their daily 
lives which they are potentially 
able to perform. 

. Motivation to the extent that 
they desire practice in activities 
contributing to their development. 

These points are quite similar to 
those commonly subscribed to by many 
others with the exception that this 
writer would like to place special em- 
phasis upon the factor of motivation 
because of the belief that satisfaction 
of the other student needs hinges largely 
on the success obtained in motivation. 
The chief criticism offered of many 
present programs would be based solely 
on this one point. Courses should be 
aimed toward satisfaction of student 
needs, and inclusion of this factor would 
require many changes in some electrical 
courses. 

The writer believes that success- 
ful motivation may best be achieved 
through careful choice of projects or 
activities. These must contribute to the 
general objectives of the course, but 
a really good activity will also be of 
immediate interest to the student. It 
is quite possible for each student to 
have an objective which is entirely 
different from that of the instructor, 
and even different from those of other 


students in the class. Many instructors 
are criticized because they give each 
student a free choice concerning his 
activity in their courses, and some of 
this criticism may be justified. How- 
ever, no fault should be found with 
activities that satisfy the general course 
objectives if they also satisfy the stu- 
dents. Activities which satisfy both 
course and student objectives should 
be our aim. 

Skill development is largely achieved 
through repetition of a given process. 
Some instructors have used exercises as 
a means of getting this repetition. This 
may result in manipulative skill, but 
it is at the expense of student interest 
in many cases. Is it unreasonable to 
conclude that skills really common in 
the electrical field will be practiced in 
many different types of activities, and 
that it does not matter greatly just 
what activity a student follows be- 
cause he will find these common prob- 
lems in almost any electrical activity. 
Again; the skill will probably be better 
learned if it is vital to an activity in 
which the student is already interested 
rather than learning skill for the sake 
of skill. 

Contact with many different ma- 
terials and procedures can best be in- 
sured by insisting that the students 
choose their activities from several dif- 
ferent general fields of electricity, and 
by utilizing activities that can be com- 
pleted in a comparatively short time in 
the beginning classes. This is in accord- 
ance with the shorter interest span of 
the adolescent student, and will provide 
for an exploration into more phases of 
the electrical field than would be pos- 
sible if complex time-consuming projects 
were chosen. After the general explora- 
tion is completed some students may be 
interested in following certain phases 
further in a more specialized activity 
of greater duration. This succession of 
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activity will illustrate the different 
commonly utilized effects of electricity, 
and will afford a variety of problems 
concerning the handling and control of 
electrical energy. 

Safety knowledge, which must be a 
part of every course in electricity, will 
be obtained largely by learning correct 
procedures in the different student ac- 
tivities. However, the instructor should 
supplement this through his lectures 
and demonstrations to the class. Each 
student should learn just what consti- 
tutes an electrical hazard and how it 
may be prevented. This is fully as im- 
portant as learning what should be done 
after the accident develops. 

Greater educational benefits from the 
project method of teaching depend 
upon the students’ ability to tie his 
individual project and its problems to 
the field of electricity in general. Read- 
ing assignments, lectures, and discus- 
sions should be related to present ac- 
tivity, and should serve as a broadening 
influence. Demonstrations may be con- 
ducted by the teacher which will aid 
students in better understanding their 
own projects as well as promoting 
further discussion and questions. Safety 
information can be illustrated and ex- 
plained during these more formal ses- 
sions of the class before the student 
is exposed to the hazard in his labora- 
tory activity. 

There are several different ways of 
including a study of electricity in the 
curriculum. The writer believes that it 
should be offered as a separate unit 
or at least as a separate area in a gen- 
eral shop program. It should usually 
follow the elementary wood and metal 
courses because of the necessary skill 
development pertaining to materials and 
the use of hand tools. However, sep- 
arating it from these areas in the 
scheduling of courses tends toward a 


more equitable distribution of class 
time per student. 

In some schools, the method of or- 
ganization already present may make 
it desirable to utilize electricity as the 
“core” of a general shop program. This 
is easily done because many electrical 
projects will involve drawing of circuit 
diagrams or construction plans, wood- 
working in the bases and cabinets, 
metalworking in the making of con- 
tacts, springs, and other parts, and 
soldering of contacts and wire connec- 
tions. The chief difficulty encountered 
in this method of organization is the 
balance of time distribution which may 
be necessary when very few working 
locations are provided in each area of 
the laboratory. 

When the electrical offerings at a 
given grade level are to be quite limited, 
it is sometimes possible to incorporate 
some experiences into one of the wood 
or metal classes. This is done by con- 
structing projects which are primarily 
either wood or metal, but which do 
have some electrical features. Examples 
are such items as lamps, soldering cop- 
pers, or electroplated metal projects. 

The first course offerings in this 
subject should be at the earliest pos- 
sible grade ievel. The interests, hazards, 
and potential skills are already in the 
students by the time they reach the 
junior high school. The early courses 
should be open to all students including 
both boys and girls. Some schools re- 
quire all students to take these general 
courses. Courses at higher grade levels 
should be available, but it is question- 
able whether any except interested stu- 
dents should be required to take them. 
Activities at this level will be more 
advanced and usually they tend toward 
specialization in certain phases of the 
field rather than dealing with electricity 
in general. For many students these 


activities are vocational training, and 
while student interest is still an im- 
portant factor to be considered, the 
classes should be composed of students 
who have already found their interest 
in the field. 

Lack of necessary equipment is sel- 
dom an obstacle to starting a beginning 
course in any school which already has 
an industrial-arts laboratory. The basic 
wood and metal forming tools are suffi- 
cient to offer a beginning program. 
These must be supplemented by some 
special supplies and some other equip- 
ment is desirable, but it may be added 
as the course progresses and expands. 
The students in the early classes may 
construct many valuable pieces of lab- 
oratory equipment as their manipulative 
work while learning. Transformers, bat- 
tery chargers, circuit testers, rheostats, 
and electroplating apparatus are but 
a few of many possibilities. The more 
advanced classes have greater need for 
specialized equipment such as radio 
testing apparatus, motor generators, or 
house wiring tools. These may be pur- 
chased when the need and funds are 
both available. 

The teacher who is to teach the 
course should be allowed to choose the 
text, to be followed. It is desirable to 
have a text to co-ordinate the readings 
of the entire class, and many suitable 
publications are available. It is usually 
best if the book chosen was published 
within the past few years. Some changes 
were made in the electrical field during 
the period of World War II, and stu- 
dents will have questions pertaining to 
some of the newer developments. Also, 
the text for beginning courses should 
be general rather than specific. Books 
dealing only with radio, lighting, or 
machinery are frequently too technical 
for the beginning student, and they do 
not give the story of electricity in its 


Fig. 5. (left): A carbon soldering torch powered through a shop-built transformer. Fig. 6. (right): Improving 
a display case is more interesting than panel wiring exercises 
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broader concepts. For the more ad- 
vanced courses these technical books 
may serve as texts, and a few in the 
reference library may be valuable to 
a few of the beginning students when 
special interests are aroused. 

The method by which the course is 
conducted will depend on local factors 
such as class size, equipment available, 
and general school policy. However, this 
writer does have certain suggestions 
which he believes to have merit. 

Formal class sessions separated from 
the laboratory activity should be a 
regularly scheduled part of the course. 
These should include a discussion of 
reading matter assigned to the students 
in order to clear up any questions or 
misunderstandings resulting from differ- 
ent interpretations. This should result 
in more efficient utilization of laboratory 
time, and the instructor will be aided 
by not having as much repetition of 
explanations concerned with problems 
common to several students. Demon- 
strations of effects the students will 
utilize in their individual projects will 
contribute to better understanding. This 
period will be the best opportunity for 
enriching the manipulative activities 
through broadening the general back- 
grounds of the students 

The laboratory periods of the class 
may well be spent in project con- 
struction dealing with the effects and 
principles around which the class is 
organized. Much confusion will be pre 
vented if the projects under construction 
at any one time are limited to the 
current teaching units discussed in the 
classroom. Actually, most of the success 
of the classroom teaching may depend 
on this one factor. Any projects which 
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all members of the class are required to 
construct should also be items that are 
of interest to the entire class. Sufficient 
projects are available which utilize 
similar effects in their operation to 
permit each student some choice con- 
cerning his activity without disrupting 
the general class organization. The ex- 
periences of this writer indicate that 
much less time is wasted by the students 
when they actually want the project 
when it is completed, or when they can 
see some particular need for its con- 
struction. Any project which the builder 
discards as soon as the grade is assigned 
may well be considered a poor choice. 

Sources of projects are plentiful and 
varied. A project bibliography is in- 
cluded at the end of this article which 
lists suggestions for several teaching 
units from a few different sources. Each 
teacher of electricity might find it 
profitable to keep such a list to which 
new projects should be added as they 
are located. This list should be available 
to the students when they are choosing 
their future activities. 


BIBLIOGRAPHY OF PROJECT 
SOURCES 


Unit on Magnetism: 

1. Magnetic Compass (Dragoo, p. 67; 
p. 1; Newkirk, p. 5) 

2. Current Detector (Dragoo, p 
p. 287) 

3. Synchronous Star Motor (Ford, p. 89) 

4. Solenoid Door Chime (Ford, p. 37; New 
kirk, p. 13) 
Magnetizer (Jones, p. 272; 
p. 3; Newkirk, p. 9) 
Vibrating Marking Poneil 
Jones, p. 300) 


Ford, 


65; Jones 


Jones [Gen.], 


(Ford, p. 45; 


7. Electric Lock (Ford, p. 141) 
8. Model Railroad Signals (Newkirk, p. 33) 


Unit on Electrical Circuits: 
1. Bicycle horns or lights (Cook, p. 83) 
2. Flashing Bicycle Taillight (Cook, p. 86) 
3. Fire Alarms (Cook, p. 35) 
Shop low voltage outlets connected to 
transformers or cells (IAVE, Oct., 1951, 
p. 319) 
. Electric Score Board (IAVE, Nov., 1946, 
p. 409) 
. Alarm Clock Switch for lights or radio 
(Cook, p. 72) 
. Replace cords, plugs, and switches on ap- 
pliances (Newkirk, p. 88) 
8. Jerk Recorder for Driver 
(American Automobile Assn.) 
. Steadiness Test for Driver 
(American Automobile Assn.) 
. Burglar Alarm (Dragoo, p. 75; 
p. 38) 
. Electric Answering Board 
1949, p. 448) 


Education 
Education 
Cook, 


(IAVE, Dec., 


Unit on Resistance and Heat: 

1. Electric Burning Pencil (Ford, p. 49; 
Newkirk, p. 143) 

. Reflector Heater (IAVE, Apr., 1948, p. 
164; Jones [Gen.], p. 86) 

. Soldering Copper Heater (Dragoo, p. 82; 
Newkirk, p. 137) 

. Hot Plate (Jones, p. 315; Jones [Gen.], 
p. 84; Newkirk, p. 139) 

. Corn Popper (made by placing a heating 
element in the bottom of a large metal 
can and using a bert wire crank for stir- 
ring) 

6. Hot Wire Saw (IAVE, June, 1948, p. 237) 

. Rheostat (Dragoo, p. 68; Jones, p. 291; 
Jones, p. 321) 

. Replace heating elements in toasters, heat- 
ers, etc. 

9. Hot Dog Cooker (Newkirk, p, 141) 
10. Water Heater (Dragoo, p. 80) 
. Soldering Copper (Ford, p. 41; Dragoo, 


Fig. 7. (right): Edge-lit plastic signs make good general-shop projects. Fig. 8. (left): Demonstrations should 
be related to current problems. 





114 


MARCH, 1955 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





p. 83; Jones, p. 323; Newkirk, p. 135; 
IAVE, Mar., 1948, p. 133) 


Unit on Neurophysical Effects of 
Electricity: 

1. Bug Killer (Newkirk, p. 35) 

2. Electric Mouse Trap (student design with 
human safety considered ) 


rg on Electrochemistry: 
. Assemble Flashlight Cell (kit from Burgess 
Battery Co., Freeport, I.) 
. Electroplating (Cook, p 
. Service storage cells used in laboratory 
. Electrical etching of metal 


Unit on Lighting: 
1. Table or Wall Lamps (IAVE, Feb., 
p. 66; Newkirk, p. 77) 
. Fluorescent Lamp (Newkirk, p. 103) 
3. Auto Trouble Light 
. Portable Electric Lantern 
. Electrical Signs (Edge Lighting of plastics) 
. Replace wall switches and outlets. 
. Install direct lighting on machines. 
s. Construct bicycle head and taillights 
(Cook, p. 83) 


Unit on Electromagnetic Induction: 
Electric Fence Controller (Dragoo, p. 87) 

. Microphone Transformer (Ford, p. 33) 

. Transformer for laboratory or model trains 
(Dragoo, p. 76; Jones, p. 257; Jones, p. 
312; Jones [Gen.], p. 60) 

. Connect ignition circuit for model plane 
or boat. 

. Wind induction coil for crystal or one 
tube radio (Newkirk, p. 59) 


1950, 


Unit on Communication: 

. Crystal Radio (Dragoo, p. 94; IAVE, 
Nov., 1948, p. 373; Jones, p. 328; IAVE, 
Oct., 1951, p. 342; Newkirk, p. 61) 

. One Tube Radio (Dragoo, p. 97; Jones, 
p. 329; Newkirk, p. 63) 

. Multi-Tube Radio (Dragoo, p. 99; IAVE, 
Dec., 1949, p. 421) 

. Carbon Microphone (Ford, p. 27) 

. Connect microphone and radio for public- 
address system. 

. D.C. Power Supply (IAVE, Sept., 1949, 
p. 291; Jones, p. 330; Newkirk, p. 65) 

. Inter-room Communication System (IAVE, 
Apr., 1948, p. 162; Newkirk, p. 50) 

. Pill Box Telephone 

. Sound Relay (Ford, p. 115) 


Unit on Motors and Generators: 

. Small Motors — Series Wound (Jones, p. 
410; Newkirk, p. 125; Ford, p. 99) 

. Clean and lubricate motors and automo- 
bile generators. 

. True commutators and replace brushes of 
motors and generators. 

a fused motors in laboratory or 


° are 

. Adjust throw-out switches. 

. Motor Reversing Switch (IAVE, Apr., 
1951, p. 155) 


Laboratory and School Improvement 
Projects: 
1. Wiring of bell or chime systems 


2. Sound effects for plays 
‘. Lighting effects for plays 


. Electric Score Board (IAVE, Nov., 1946, 
p. 409) 

. Communication System (IAVE, Apr., 
1948, p. 162, Newkirk, p. 50) 

. Battery Charger (Dragoo, p. 90; Jones, 
p. 295) 

. Armature Growler (Ford, p. 137) 

. Coil Winder (IAVE, June, 1950, p. 238; 
Jones, p. 299; Jones [Gen.], p. 86) 

. Heating Element Winder (Jones [Gen.)}, 
p. 86) 

. Circuit Tester (IAVE, Oct., 1951, p. 321; 
Newkirk, p. 90) 

. Transformer for Low Voltage Supply 
(Dragoo, p. 76; Jones, p. 257; Jones, 
p. 312; Jones [Gen.], p. 60) 

Reference sources of individual projects were 
abbreviated to prevent undue repetition. Page 
numbers refer to the beginning of each article, 
and are not inclusive. More complete biblio- 
graphical data are as follows: 

American Auto Association, Plans for Building 
Driver Tests (Washington, D. C.: American 
Automobile Association, 1946). 

Cook, Sherman R., Things to Make with Dry 
Batteries (Freeport, Ill.: Burgess Battery 
Co., 1939). 
ook, Sherman R., Electrical Things Boys 
Like to Make (Milwaukee, Wis.: The Bruce 
Publishing Co., 1942). 

Crawford, John Edmund, Practical Electricity 
(Milwaukee, Wis.: The Bruce Publishing 
Co., 1939). 

Dragoo, A. W., and Dragoo, K. L., General 
Shop Electricity (Bloomington, Ill.: Mc- 
Knight & McKnight, 1946). 

Ford, Walter B., Electrical Projects for the 
School and Home (Milwaukee, Wis.: The 
Bruce Publishing Co., 1948). 

Industrial Arts and Vocational Education 
(Milwaukee, Wis.: The Bruce Publishing 
Co.) 

Jones, E. W., Fundamentals of Applied Elec- 
tricity (Milwaukee, Wis.: The Bruce Pub- 
lishing Co., 1943). 

Jones, E. W., General Electricity (Blooming- 
ton, Ill.: McKnight and McKnight, 1950). 

Newkirk, L. V., and Johnson, W. H., The 
Electrical Crafts (New York, N. Y.: The 
Macmillan Co., 1943). 


INDUSTRIAL ARTS IN THE 
SCHOOLS OF ITALY 


CATHERINE F. CAPOCCI 
School No. 233 
Baltimore, /Ad. 


The purpose of my study of schools 
in Italy was to compare the ways and 
means of teaching of industrial arts in 
Italy and here in America. Before leav- 
ing the States I was given a letter of 
recommendation by the late Dr. Lem- 
mel, stating that he would appreciate 
anything the authorities would do to 
let me visit their schools so as to com- 
pare their methods with ours. 

Upon arrival in Italy, I was fortunate 
enough to be able to contact the head 
of the artisans’ schools. This kind gen- 
tleman, Professor Rubbi, was most in- 
terested in the fact that someone from 
America wished to visit his schools 


throughout Italy, and gave me a letter 
of introduction in Italian. 

An artisan school is comparable in 
some respects to trade schools in Amer- 
ica. There are, however, no vocational 
high schools in Italy. A pupil in an 
artisan school is an apprentice at the 
particular trade he has chosen. His 
schooling includes only the practice of 
that trade for there are no subject mat- 
ter courses for him to study, no lan- 
guage, no mathematics. He actually 
works at this trade all day and every 
day. The length of the school day and 
the school year is the same as that of 
any workman. 

A child may start at the age of nine 
years to learn his chosen trade. Perhaps 
it would be wiser to say his father’s 
chosen trade, which in turn may have 
been handed down to him by his father. 

Any knowledge acquired in relation- 
ship to the trade is done so on the 
initiative of the individual. Since how- 
ever, the father, and often the grand- 
father have usually been in the same 
business, any additional lore connected 
with the trade is readily assimilated. 
One can imagine for instance, the boy 
listening to the father explaining the 
history connected with the making of 
Venetian glass or the dangers inherent 
therein. 

The formal schools of Italy are sup- 
ported by the State. Only three years of 
elementary school is compulsory, and 
there is no law compelling a child to 
remain until a certain age. However, 
the artisans’ schools are run and sup- 
ported by private individuals except 
one which is State supported. 

I visited 21 artisan schools and found 
them to be run on the apprentice sys- 
tem. For instance, in Venice I visited 
the Murano Glass Works which main- 
tains its own school. This is a very 
ancient craft, well known all over the 
world, where often the son follows his 
father in this work. Here I found a mas- 
ter craftsman with two assistant masters 
and four students. They all worked to- 
gether except the very youngest, aged 
ten years, who was making his first job, 
a very small dog. When he finished he 
gave it to me. The other three students 
were 15, 17, and 20 years of age. I 
watched the whole process from the 
melting of the sands at an extremely 
high temperature, to the making of 
blown glass. The products vary in size 
from a minute dog to a large chandelier. 
The headmaster was undoubtedly quali- 
fied as he had been in this business since 
his ninth year and had been taught by 
his father. 

Not far from Murano is the School 
of Burano, famous the world over for 
embroideries and laces. Here the nuns 
run a school with an enrollment of sixty 
girls from the ages of 6 to 18 years. 
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They make lovely cutwork tablecloths, 
Venetian lace, vestments for the clergy, 
embroidered lingerie for trousseaus, 
and many other hand needlework 
pieces. The products are the most ex- 
quisite I have ever seen. There were six 
instructors. Each was versatile in many 
forms of embroidery and helped and 
encouraged their students at frequent in- 
tervals. The whole suburb of Burano is 
engaged in this industry. Upon com- 
pletion of instruction in the school, the 
women and girls continue their embroi- 
dery work in the streets in the sunshine. 
Amazingly enough, despite the fine and 
intricate work, | saw no one wearing 
eyeglasses. 

In Turin I was lucky enough to secure 
a permit to visit the famous Lenci fac- 
tory. The Lenci dolls and ceramics are 
very famous for their high artistic value. 
These craftsmen start at the age of nine 
and are taught art in a way which en- 
ables them to become artists of features 
and representation of human skin. I 
cannot speak of a classroom because 
there are none. There is a room where 
beginners are taught the fundamentals 
in art and then go forth to work under 
masters of the particular skill which is 
needed for a part, such as a doll’s face 
or hair. In this school I saw students 
who were 15 to 18 years of age. After 
that they become craftsmen and work 
at the trade. 

Italy is world famous for her mosaics. 
Since I have a great interest in mosaics 
I was careful to find a school for them. 
This is the Vatican School of Mosaics 
in Rome which was started in 1570. The 
mosaics are made not only for local con- 
sumption but are sent to all parts of 
the world. I spent four pleasant hours 
in this school watching the methods used 
for producing small pictures as well as 
masterpieces. The large work I saw was 
going to be sent to Brazil. These large 
pieces have to be made in several parts 
and later assembled upon reaching their 
destination. The school has a library 
containing a file where 28,000 different 
shades of stone for this work are kept. 
rhese shades were classified as to color, 
subcolor, shades and subshades. This 
school not only creates mosaics for the 
different buildings all over Italy, but 
also repairs those in need of attention. 
In this school there are three master 
craftsmen, five assistants and ten help- 
ers. Two of the latter are just begin- 
ners. These students are apprenticed as 
early as their fifteenth year. Usually 
they continue during their lifetime so 
that some remain at this craft until they 
are quite old. 

One of Italy’s most famous crafts is 
ceramics. In Amalfi there is a school run 
by Professor di Li Etto. There are four 
special departments. One is for getting 
the clay ready for use; one is for the 


Silver votive lamp in the Cathedral 
of Orvieto, Italy 


making and molding of the ceramics; 
one is for the making and one is for the 
painting. Each room has a headmaster 
who instructs from three to eight boys 
ranging in years from 10 to 20. After 
some years of apprenticeship the young 
man becomes a full time paid skilled 
workman. 

In Rome Professor Agestino Capel- 
lani is the master of the only State run 
school for woodwork. Professor Capel- 
lani is an artist in wood inlay, but also 
teaches wood turning, furniture con- 
struction, and repairs of all kinds. The 
students are from 9 to 25 years of age. 
Some of the older men had been un- 
employed and came to this school to 
learn a new trade. A great deal of their 
work consists of repairing furniture 
from government office buildings. The 
three and a half hours I spent here were 
particularly interesting to me as | teach 
woodshop and love to do the work 
myself. 

One cannot leave Italy without hav- 
ing visited Orvieto. I was very pleased 
to find a school of metalwork there close 
to their beautiful Cathedral. In this city 
a skillful artist is the master of the 


school. His work is mainly ornamental. 
He had only six students and was afraid 
he would lose them as work in his line 
is not remunerative enough. The six 
students were from 12 to 17 years of 
age. It was very interesting to see an 
inlay of silver on steel being made. It is 
quite a craft to be able to undercut that 
steel as a dentist does a tooth, so that 
the silver remains in place. This master, 
whose name is Ravelli, is not an or- 
dinary craftsman, He was chosen, be- 
cause of his ability, to repair the Holy 
Corporeal in the Cathedral of Orvieto. 

There is a most interesting school in 
Pompeii which is run by the nuns and 
priests of the Sanctuary of Our Lady of 
Pompeii. Here there are 216 children, 98 
boys and 118 girls. These are the chil- 
dren of families where one or both par- 
ents are criminals and have been incar- 
cerated. There are many shops for the 
boys where they learn trades in which 
they are interested. I watched them 
working in wood, printing, metal, and 
bookbinding shops. It was wonderful to 
see the commendable effects on the char- 
acter of these boys. They do not appear 
to be crying over their ill fate, but are 
ready and anxious to accomplish some- 
thing. They take personal pride in each 
individual job. When they leave this 
school, they are qualified to take up the 
skilled trade for which they have pre- 
pared. They go out into life also with 
some money they have earned from 
their work in the school. 

This project has been most helpful to 
me in seeing what other people can do. 
I felt great disappointment when I un- 
derstood our students’ work could not 
compare with that done in the artisans’ 
schools of Italy, yet I realized too, that 
their educational system is very different 
and limited. However, with this realiza 
tion has come the need to try to inspire 
in the youth in my classes the desire to 
produce much finer work. This I did by 
showing to my woodwork classes pieces 
of work which I brought back from the 
Italian schools. In a particular instance 
I showed the boys a piece of hand 
carved wood given me by the afore 
mentioned school in Pompeii. The boys 
of my 8A class were so enthusiastic that 
they tried some of their own, and then 
compared it. While theirs wasn’t so 
good, they received a great deal of satis- 
faction in comparing their work and not 
doing too badly. 

While visiting these schools, I could 
not realize how much this valuable ex 
perience would influence my work in the 
year to come, when I would again be 
teaching. 

In my lowest 7B class I was having 
difficulty insisting that the boys file well 
the irregular curved edges of a corner 
shelf they were making. They didn’t 
want to spend the time or the energy 
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which would produce a worth-while job. 
The next week I brought a piece of work 
which had been made in the school of 
La Spezia. This was a fine piece of pre- 
cision filing, entirely made by hand. It 
was in the shape of a star and the boys 
could hardly believe it had been made 
by hand. After seeing what other boys 
their age had been able to do, I didn’t 
have much difficulty in persuading them 
to try to do as well as that, which a 
student in another country had done. 

During my year in Italy I was able 
to take some fine movies. Among these 
were some of the schools I visited. I 
showed these to my students, and they 
were so much interested in what other 
countries were doing that some insisted 
that I bring more of the products to 
show them, even though they didn’t 
pertain to woodwork. I was pleased with 
their enthusiasm because I try to teach 
that work in any form is honorable and 
that not only Americans are striving to- 
ward that peace of mind and well-being 
which comes from a job well done. 

In one of my best 8A classes the boys 
were making a well lamp which con- 
sisted of ten pieces. Some boys had 
started to put it together but were 
grumbling at the many pieces and the 
trouble of assembling them. The beau- 
tiful mosaic picture of a kitten which 


I had brought back from the Vatican 
School of Mosaics was a lifesaver in this 
situation. Instead of being very stern 
and possibly unkind in my remarks 
about their impatience, I showed them 
this work of art. They were amazed to 
see the hundreds of little stones set in 
this picture. They could not believe that 
the cat’s whiskers, which were as thin as 
a line, could be a single stone. 

After that they asked me questions 
as to how such a work could be done by 
hand. I told them therefore of what I 
had seen and of the beautiful pictures 
made of mosaics, which are in the public 
buildings. Soon after they were back at 
work, talking quietly of the wonder of 
what they had seen and fitting their 
much larger pieces of wood together. 

The schools I have just described are 
typical of the 21 schools I visited and 
from which I brought back samples of 
work. The show “Italy at Work” which 
was at the Baltimore Museum of Art 
from May 8 to August 15, 1953, had 
many samples of the crafts I saw being 
taught at the grass roots. 

I would like to re-emphasize that the 
artisans’ schools of Italy generally are 
not financed by the government, but by 
private contributions. The teachers are 
well qualified because they are master 
craftsmen. 


As an American teacher of industrial 
arts, I was impressed with the rather 
fundamental difference in philosophy 
and method as found in Italy when com- 
pared with practices here at home. In 
Italy, the emphasis is upon master 
craftsman workmanship in line with a 
glorious tradition which has endured 
over centuries. Here in America we at- 
tempt to train the skilled workman but 
at the same time to bring vocational 
skills to many other youth. It seems to 
me both points of view have their places 
in educational planning. 

My year in Italy was a most valuable 
professional and cultural experience. It 
is my hope that many more of my col- 
leagues can spend a year in travel and 
study. 


THE MIRROR AS A 
DEMONSTRATIONAL AID 


WELCOME E. WRIGHT 


Head, Industrial Education 
Department 


East Texas State Teachers College 
Commerce, Tex. 


A demonstration may be thought of 
as the actual performance of a task in- 
volving the proper use of tools and ma- 
terials, and presented for the benefit of 
26A) 


(Continued on page 


Fig. 1. (left): Use of a single mirror enabling a large audience to see demonstration — action not normal. 
Fig. 2. (right): Use of two mirrors enabling a large group to see demonstration — action normal 
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From wi, 2 ining Madina 
Vocational School 
to industry 


... the transition is easier for 
students trained on Cincinnatis 


Everyone does better work and produces more when 
he feels at home on the job. And the way to be sure 
that your machine shop boys will feel at home on their 
first job is to train them on machines built primarily for 
industry. Four Cincinnati machine tools, developed for j a ' 

industry, and also suitable for school shops, are illus- 


trated here. All of them are easy and safe to operate; 


dialer? «Y af 


all are nationally accepted by industry; all are de- 
signed with features of versatility which permit the 
teacher to demonstrate a wide variety of setups. In 
‘ addition, prices of these Cincinnatis are within most 
school budgets. @ May we tell you more about these 
fine machine tools? Write for catalogs (see captions) 


in which you are interested. No obligation. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


t 


CINCINNATI Tool- 
master Milling Ma- 
chine. Lowest priced 
in the Cincinnati 
line. Catalog No. 
M-1870-1. 


we 


CINCINNAT! No. 1 
CINCINNATI 12” x 36” Hydraulic Universal Grinding Machine. For Cutter and Tool 
precision internal and external grinding lessons. Catalog G-486-7. Grinder. For accu- 
~. rately sharpening 
all your cutters. 
Catalog No. M- 

1652. 


CINCINNATI == 


MACHINES FOR MILLING, BROACHING, DIE SINKING, CUTTER SHARPENING, PRECISION GRINDING, 
LAPPING, METAL FORMING, FLAME HARDENING. OTHER PRODUCTS: GRINDING WHEELS, CUTTING FLUID 
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1. A demonstration mirror is espe- 


NMURROR ABOVE 


OEMONSTRATOR ~~ STUDENTS OBSERVE 


DEMONSTRATION MIRROR 


(Continued from page 116) 


students. A demonstration is the most 
valuable and definite means of instruc- 
tion when it becomes necessary to teach 
students exact and acceptable proce- 
dures in mechanical operations. 


Value of a Demonstration 


There are a number of reasons for 
giving a demonstration. Some of the 
more important ones are: 

1. To avoid the expensive trial and 

error method. 

2. To see a thing done is more effec- 
tive than to hear about it. 

5. To hold student interest through 
action — action with tools and ma- 
terials which intrigues students. 

Immature learners, in fact many 
adults, find it very difficult to fit their 
actions to words. Words, quite often, 
are vague and indefinite to young learn- 
ers. The limited nce on the part 
of the learner inhibits his understanding 
clearly either spoken or written direc- 
tions for performing a task. The demon- 
stration method aims to economize in 
time and materials and encourages the 
formation of correct habits of workman- 
ship. It gives to the learner at the very 
start the best procedure and devices 
long experience and experimentation 
have found to be the best. 

According to Ericson’: 

The demonstration is probably the teacher's 
greatest asset in arriving at fundamental skills 
and practices and in the shortest possible time. 
It may well be said that, for the average 
school shop, the quality and quantity of work 


produced will greatly upon the in- 
structor’s use of the demonstration. 


Student Observation of 
Demonstration 


Every method of teaching has its 
weakness and the demonstration method 
is no exception. A condition common to 
many demonstrations, which every 
teacher strives to overcome, is one in 
which the demonstration is so presented 
that only a minority of the students 
have a desirable position from which 
to observe the tool operation presented. 
Due to this situation quite often one or 
more of the following result: 

1. It may become necessary for a 
teacher to repeat a demonstration 
two or three times for the benefit 
of those students who were unable 
to see the procedure from the cor- 
rect angle. 

. Failure of a student to execute an 
operation ny oy may be due to 
the fact that he was unable to see 
the demonstration in such a man- 
ner that he could apply the infor- 


‘R. EB. Ericson, Teaching the Indusirial Arts (Pe- 
oria, Ti: The Manual Arts Press, 1946), p. 46. 
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Fig. 3. Suggested mirror arrange- 
ment. Dimensions and angles 
are approximate 


mation to his own manipulative 
procedures. 

. Failure of a student to execute an 
operation properly most likely will 
cause him to become discouraged. 

The problem of student observation 
of a demonstration has been in evidence 
from the time the demonstration method 
of teaching was first used, but little has 
been done about it. Only those students 
who are in a position to see over or 
from the rear right-hand side of the 
demonstrator see the manipulative pro- 
cedures in the correct relationship to the 
application of their own operation. In 
discussing the factors for a successful 
demonstration Ericson’ states: 


The necessity for planning the demonstra- 
tion ph so that all students can see it 
in and hear the oral explanation is not 
always appreciated by teachers. Even teachers 
with much experience fail to assume a position 
so that’ the demonstrated will appear 
normal to who observe. Failure on the 
part of students to do work demonstrated 
often comes from the fact that the teacher 
was facing the group when performing, and 
therefore the students failed to follow the 
motions of the teacher, and in turn were 
unable to imitate these motions when assigned 
to the work 


Use of a Mirror as an Aid to 
Observation of a Demonstration 


At various state and national conven- 
tions and conferences a mirror has been 
so arranged over a demonstration bench 
that quite a large audience might ob- 
serve a demonstration. This type of ar- 
rangement is illustrated in Figure 1 
which shows Dr. Dewey Barich, direc- 
tor of Ford Motor Company’s Educa- 
tional Service, demonstrating “Silver- 
smithing” at the Fourth Industrial 
Teacher Conference held at the A & M 
College of Texas at College Station, 
Tex. Also, in the May, 1953, issue of 
the School Shop magazine, an article 
by F. C. Finsterbach* on the use of a 
“Demonstration Mirror” points out the 
following: 


Vbid., p. 48 
“Demonstration Mirror,” 


, 
School Shop, X11 (1953), p. 25 


cially useful when giving group 
demonstrations, as students can 
get a top-side view of what is 
going on. 

. When demonstrations are given to 
a class or a portion of a class, 
some students often are unable to 
see important parts of the demon- 
stration because others are in the 
way or objects used in the demon- 
stration block out the view. 

The demonstration mirror does en- 
able a large audience to see what is 
being done and serves as a motivating 
factor, but it would be most difficult 
for one to repeat the manipulative pro- 
cedures demonstrated due to the fact 
the action does not appear normal to 
the observer. The single mirror does 
prevent crowding around the demon- 
stration area, holds attention, and en- 
ables more students to see the opera- 
tions, but it does not solve the specific 
problem of making the action normal 
to the observer. 


The Use of Two Mirrors 


By employing a second mirror, as 
shown in Figure 2, the manipulative 
procedures of a demonstration are made 
normal to the observer. This type of 
mirror arrangement is quite valuable in 
that it enables a large class to see tool 
operations demonstrated normal to the 
student’s application, prevents crowd- 
ing around the demonstration area, and 
serves as a motivating device. 

A recent study made at The Pennsyl- 
vania State University* on the value of 
a mirror arrangement, as shown in Fig- 
ures 2 and 3, as an aid in demonstrating 
operations in industrial arts revealed 
some rather important and significant 
facts on the use of such a mirror ar- 
rangement. The study involved paired 
groups in wood, metal, and handcrafts 
at various grade levels extending from 
junior high school to college freshmen. 
Experimental classes using the mirror 
arrangement as an aid were compared 
with control classes not using the mirror 
arrangement as an aid in presenting 
operations. The paired classes were 
equated on the basis of manipulative 
ability as determined by pre-experimen- 
tal performance tests. The findings of 
the study were as follows: 

1. A test of the standard error of the 
difference between means for the 
control classes and experimental 
classes revealed the experimental 
group gain was significant at the 
1 per cent level of confidence. The 


*W. E. Wright, “An Experimental Determination of 
the Value of the Mirror as an Aid in Demonstrating 
Operations in Industrial Arts,” unpublished Disserta- 
tion, The Pennsylvania State University, State Col- 
lege, Pennsylvania, 1953. 


(Continued on page 278A) 
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NOW... student tables in 6 handsome 
finishes and more solidly built than ever! 


Everything ubout Hamilton student tables reflects constant research into the 


exact demands of the schools that use them: the good selection of tables to 


meet varying needs . . . their stronger Northern Hard Maple construction 


their economy and long service to suit every school budget. And now, 


following the modern trend, a choice of six handsome finishes to help create 


an attractive, pleasant etmosphere conducive to better work by both student 


and instructor. 


They‘re outstanding tables in every way — from quality to performance 


to price. See your Hamilton dealer for more information 


without obligation, cr write Hamilton for his name. 


A sampling of the Hamilton line 


STUDENT DRAFTING TABLE ASSEMBLY~—Bosic Table V-1620 (avail 
able seporately) is shown here with tool drawer unit V-1621 and 
board storage unit V-1623 (arrangement reversible for left or 
right aisle), Adjustable top securely positioned with two hond 
wheels and odjustoble rods. Stationary paper ledge. Block iron 
pipe footrest. Overall length, 38/2"; width, 262"; height, 40° 


V-1625 is practically identical to this toble but with split top 





STUDENT ART TABLE V-1704-Tilting top has automatic adjusting 
device; no protruding levers. Paper ledge is adjustable. Legs 
equipped with steel gliders. Can be ordered (as V-1704-A) with 
book comportment replacing drower, Overall length, 34°; width, 
20%"; height, 30°. 

V-1703 is practically identical to this table, but larger 
36" x 24%" x DW". 


All tables made of Northern Hard Maple — in choice of Blonde (in crated stock), 
Driftwood, Ocean Spray, Saddle Brown, Honey Maple, or Granite Gray finishes. 


HAMILTON MANUFACTURING COMPANY .«. Two Rivers, Wisconsin 
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HARGRAVE 
CLAMPS 


The Complete 
Line 
"Load Tested” 


cal 
cy 


cr 
CI! 
7 


fe rrae line of industrial 


for In- 


Ask your local Distributor 
lor @ copy of the new No, 65 
HARGRAVE Catalog or write 


The Cincinnati Tool Co. 
Waverly & Main 
CINCINNATI 12, OHIO 


HARGRAVE 


TOOLS 


| 
| 

















| aloxite 





DEMONSTRATION MIRROR. 


ASSOCIATION NEWS 





(Continued from page 26A) 


“t” combined for the entire experi- 
ment was 2.8 and this level is con- 
sidered quite significant at the 1 
per cent level of confidence. 

. More group and individual demon- 
strations were required in classes 
not employing the mirror setup as 
an aid in demonstrating operations 
which involve manipulative proc- 
esses that are difficult for a learner 
to perform unless he is in a physi- 
cal position to see the processes 
executed as he will apply them. 
Many of the demonstrations pre- 
sented to classes not employing the 
mirror setup as an aid required 
from 30 to 50 per cent more time 
in the form of group and indi- 
vidual demonstrations than were 
required by the experimental 
classes employing the mirror setup. 

. The mirror setup has a motivating 
influence because each of the 
teachers who assisted in the project 
stated students in the experimental 
classes were more attentive than 
students in the control classes dur- 
ing a demonstration. 

The findings of Finsterbach, as well 
as general observations on the use of a 
mirror as an aid in presenting demon- 
strations, reveals several values of this 
teaching aid. The mirror setup shown in 
Figures 2 and 3 incorporates all of these 
values in addition to the fact that stu- 
dents can see the demonstration normal 
to their application of the tool opera- 
tions. Teachers of large classes will find 
the demonstration mirror setup quite 
valuable in their teaching, especially 
when numerous demonstrations are pre- 
sented which involve physical activity 
that is difficult for a learner to repeat 
unless he can see the operations as he 
will perform them. 


TRADE TERMS USED IN 
THE MACHINIST TRADE 
FRANK HUFFAKER 
Chattanooga Vocational High School 
Chattanooga, Tenn. 
a 
analysis 
angle iron 


annealing 
anvil 


abrasive 
acme thread 
acorn die 
adapter 
addendum apron 
adjustable arbor 
allowance arc 

alloy steel arc weld 
AS.MLE. 
alundum axis 
amorphous axle 


(Continued on page 30A)} 
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WASHINGTON INDUSTRIAL ARTS 
ASSOCIATION 


Officers of the Washington Industrial Arts 
Association, elected at the annual convention 
in Seattle last March, are: president. R. B 
Haring, Wenatchee; vice-president, William 
Dunlop, Spokane; secretary-treasurer, Merle 
Travis, Wenatchee. 

The next annual meeting has been set tenta 
tively for April 8 and 9, 1955, at Wenatchee 


MONTANA INDUSTRIAL ARTS 
ASSOCIATION 


At the annual meeting of the Montana In- 
dustrial Arts Association held on October 28 
and 29, 1954, the following officers were 
elected for 1955: president, Howard P. Goard, 
Miles City; vice-president, Howard F 
Eicholtz, Sidney; secretary-treasurer, Ralph 
W. Mikkelsen, Miles City 


OKLAHOMA INDUSTRIAL ARTS 
ASSOCIATION 


The annual meeting of the Oklahoma In- 
dustrial Arts Association was held on October 
28 and 29, 1954, in Oklahoma City. The 
following officers were elected for 1955: presi 
dent, C. R. Moon, Midwest City; vice-presi- 
dent, Loren W. Smith, Ponca City; secretary- 
treasurer, C. L. Hill, Stillwater; director, 
Robert K. Phelps, Carnegie 


OREGON INDUSTRIAL ARTS 
ASSOCIATION 


Officers of the Oregon Industrial Arts Asso- 
ciation for 1955 are: president, Charles Ward, 
Redmond; vice-president, Bob Veley, Port- 
land; secretary-treasurer, Roy Lively, Bend 


———- -* 


@ The officers for 1955 elected by the Na 
tional Association of State Supervisors of 
Trade and Industrial Education, are: presi- 
dent, W. P. Cate, Texas; vice-president, O 
H. Beaty, Kansas; secretary-treasurer, Mer 
ton Wheeler, St. Louis, Mo. 


@ Verne L. Pickens, Kansas City, Mo., was 
elected secretary-treasurer of the Industrial 
Arts Division of the American Vocational 
Association at the convention held in San 
Francisco, Calif. 

Dr. Chris H. Groneman, College Station, 
Tex., was elected to the cabinet of the Indus 
trial Arts Policy and Planning Committee 

Other memers elected to fill vacancies in 
this committee are 

Pat H. Atteberry, Bellingham, Wash 
Walter Williams, Jr., Tallahassee, Fla.; Harry 
O. Thomas, Baton Rouge, La.; George Henry, 
Fort Collins, Colo.; and William Wilkinson, 
Wallingford, Pa. 


4 National officers for the Grand Chapter 
of Iota Lambda Sigma, professional fra 
ternity in industrial education, were elected 
at the annual meeting held at the St. Fran 
cis Hotel, San Francisco, December 4. They 
are: president, Ammon Swope, Purdue Uni 
versity, Lafayette, Ind.; vice-president, Don 
ald Maley, College Park, Md_; secretary-treas 
urer, Clyde H. Wilson, Knoxville, Tenn; 
historian, Leonard R. Booker, Clemson, S. C 
National Advisory Council, Earl M. Bowler 
chairman, and William J. Hicksoll, vic 
chairman. 

The secretary of the Advisory Council 
(Clyde Wilson) is ex officio secretary of the 
Grand Chapter 

A new chapter designated as Upsilon was 
announced as chartered at New Mexico 
Western College, Silver City, N. Mex 
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on how you can provide dust-free air 
for the school woodworking shop 


Dust, chips and shavings need no longer be the “badge” 
of a busy school woodworking shop! With the use 
of AAF Dust Control Equipment, you can assure both 
dust-free air for students and highest standards of shop 
cleanliness. 


The two AAF Dust Control Units most widely used 
in school service are described fully in this new bul- 
letin, along with engineering data on a typical school 
exhaust system. Both are completely self-contained, 


require little space and store the collected material 
for easy disposal. Compact, simplified design of this 
equipment makes it equally practical for modernization 
of new construction projects. 

Write, today, for your free copy of this informative 
bulletin. See for yourself why AAF Dust Control is a 
logical and practical “teaching aid” —one whose health 
and maintenance benefits have been proved in indus- 
try for over 30 years. 


P.S. In 1954, over 100 schools installed AAF Dust Control. 


Ascii Air Litter 


COMPANY, INC. 


203 Central Avenue, Lovisville 8, Kentucky 


American Air Filter of Canada, Ud., Montreal, P. Q. 
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ESTER 


Preferred in classrooms 
from ceast to coast because 
it’s the same fine solder 
they'll be using when 
they graduate! 

Write for free Kester Solder 


booklets... both instructor 
and Student editions. 


\\\ 


\\\ 


ANNU 


MM 
arnerennutt 
ANNAN 


KESTER SOLDER COMPANY 
4257 Wrightwood Avenve + Chicoge 39, IIlinols 
Nework 5, New Jersey * Brantierd, Conoda 


EICO KITS are top-quality professions! TV/radio/ 
electronic test instruments—embody latest performance-proven 
design and circuitry. Complete with all components, pre-punched 
chassis, deep-etched aluminum panel, rugged steel case ‘‘Begin- 
ner-Tested” step-by-step instructions help the student learn by 
“doing it himself" —quickening his familiarity with the construc- 
tion, operation and maintenance of electronic instruments. 


425K 5” Push- + 221K Vecuum | 320K RF Sig-{ 536K 1000 
Pull Oscillo- | Tube Volt ‘nel Generator, Obms/Volt 

scape + moter ‘KIT $10.05. ° ae ys 
KIT $44.96. ' KIT 96. * Wired $29.95. | KIT 20. 
Wired $79.95, : Wired RF: : + Wired $14.90. 


Preeee BS Meghan on Meet Coan 


ELECTRONIC INSTRUMENT CO Inc 
84 Withers Street + Brooklyn 11, N. Y 





MACHINISTS’ TRADE TERMS 
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BandS 
babbitt 
back gearing 
backing off 
backlash 
back rest 
Bakelite 


| balata 


ball crank 
band saw 

bar stock 

base of thread 
basic size 
bastard file 
bearing 

bed (lathe) 
belt hook 
bench lathe 
bench vise 
benchwork 
bendability 
Bessemer process 
bevel 


_ bevel gear 


bevel protractor 
billet 
bit 


caliper 


| cam 


cap-screw 
carbide tipped 


| carbon-steel 


carborundum 

carburizing 

carriage 

carriage stop 

case hardening 

case iron 

castle nut (castel- 
lated nut) 

cast steel 


| cathead 


centering 
center punch 
centrifugal force 
centripetal force 
chain drive 
chamfer 

change gears 
channel iron 
chaser 

chatter 
chipping 

chisel 

chord 

chrome steel 
chuck 

circular pitch 
clearance 


dead center 
decimal equivalent 
dedendum 

degree 


blank (gear) 
blanking die 
blast furnace 
blow hole 
blowtorch 
blue-brittleness 
blueprint 
body (drill) 
boiler plate 
bolster 

bond 

bore 

boring bar 
boring mill 
boss 

box annealing 
brass 

brazing 

brine 

Brinell test 
broach 
bronze 
burnishing 
burr 

bushing 

butt weld 
buttress thread 


cold chisel 

cold rolled steel 

collar 

collet 

combination 
square 

compound bending 

compound gearing 

compound rest 

concave 

conductivity 

cone 

cone pulley 

contraction 

convex 

coolant 

core 

corrosion 

cotter key (cotter 
pin) 

counterbore 

countershaft 

countersink 

coupling 

crest 

cross feed 

cross section 

cross slide 

cross slide stop 

cupola 

cutter 

cyanide 


depth gauge 
diagonal 

dial indicator 
diameter 
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diametral pitch 

diamond 

die 

die (threading) 

die chasers 

die holder 

diestock 

Diesel engine 

differential 
indexing 

divider 


eccentric 
efficiency 
elasticity 
ellipse 
emery 
engine lathe 


fabric belt 
face 
faceplate 
fatigue of metals 
feed 
ferroalloy 
ferrous 

file 

fillet 

fillister head 
fit 


galvanized iron 
gauge 
gear 


dividing head 
dog 

double cut file 
dovetail 
dowel pin 
dressing 

drift pin 

drill 

drill press 
drop forge 


equivalent 
etching 
expansion 
external thread 
eyebolt 


fixture 
flange 

flute 

flux 
flywheel 
follower rest 
force fit 
forge 
foundry 
front clearance 
fusion point 


gland 
grinder 
gun metal 


gib 

H 
hack saw hexagon 
hanger (drop) high speed steel 
H beam hob 
headstock hoist 
heat treat honing 
heel hook rule 
helical gear horsepower 
helix h.p. 
herringbone gear hypoid gear 


I beam interchangeable 
idler gear internal 

impact internal grinding 
inclined plane internal thread 
indexing interval 

index plate involute 
indicator 


jackscrew jig 

jackshaft Johansson blocks 
jam nut journal 

Jarno taper journal box 


K 
kerf kiln 
key knurling 
keyway 

L 


land lapping 
lap joint lathe 


tinued on page 344A 
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Fibre-glass makes this new welder 
SHOCKPROOF! NOISELESS! 





IDEAL FOR CLASSROOMS... 
SAFE — SILENT 


Marquette’s new 90 Series Welder is 
best for classrooms because it is shock- 
proof, noiseless and makes arc striki 
easier. Why? The welder is encle 

in tough, durable fibre-glass which is 
non-conductive! The “Perma-Shield” 
cabinet eliminates eddy current losses, 
noisy vibrations and shock-danger. This 
new welder is ten per cent more effi- 
cient and provides improved arc strik- 
ing characteristics .. . advantages that 
teachers and students alike will wel- 
come. 

That's not all! The fibre-glass cabinet 
is rustproof, colorproof, waterproof 
and moisture proof. It's stronger than 
steel but lighter in weight and prac- 
tically indestructible. The entire welder 
is best for training purposes because 
it’s easier to operate (heat taps are 
clearly marked and safe, positive and 
easy to select), it’s built to last longer 
and it will always keep its new appear- 
ance. 

Two sizes in four models are avail- 
able. One delivers a maximum of 200 
amperes; the other, 275 amperes and 
each is available capacitor equipped, for 
increased power factor. 


WHAT DOES ANODIZED ALUMINUM MEAN TO WELDING TORCHES? 


It’s new and Marquette’s got it! 
Oxy-acetylene welding torches 
made of anodized aluminum make 
them 50 per cent stronger and 50 
per cent lighter. Precision made, 
they're practically unbreakable and 
will stand years of rough handling. 
Makes them perfect for training 
schools. Eliminates factory service 
because they're equipped with fast 
change O-ring scale Simply re- 
place worn seals with new ones 
and the torch is ready for action in 
minutes time. Three models (Aero 
Jet, Star-Jet and Super-Jet) are 
available for welding and cutting 
all thicknesses of metal. 


WHAT KIND OF ROD DO YOU WANT? 


Marquette makes a welding electrode or gas rod for every welding 
application. From its famous No. 130 Red Rod for getting deep 
penetration in dirty, rusty metal to its No. 15 Presto-Are rod for 
high speed welding of sheet metal, Marquette offers the best for 
any shop. This range of rods includes high tensile, hard surfacing, 
cast iron, special alloys and bronze rods 





WRITE ror tHese 


FREE Suse 





1 The 90 Series Arc Welder 
2 Jet Series Welding Torches 
3 “Guide to Better Welding” 








When it Comes to Welding Come to 


WELDING EQUIPMENT 


Marquette Manufacturing Company, inc., 307 East Hennepin Avenue 
Minneapolis 14, Minnesota 
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Electrical-Shop Equipment, Supplies, and Motor Testing Equipment 


These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

If possible, each shop should 
have access to a projector, so 
that slide films and silent or 
sound movies may be used by 
the students in the industrial 
arts and vocational education 
courses, 


BENCH GRINDER 


BENCHES —plain or with 
drawers, for tools and equip- 
ment, or with compartments 
for the storing of wiring pan- 
els. Preferably they should 
have electrical outlets 
BITS 
1. Auger, % in 
16ths 

2. Auger, qq in, 18 in. long 
Drill, for wood, square 
shank, % in. to % in. by 
16ths 


to 1 in. by 


CLOTH — Alum- 
1%, and 2 in. 


ABRASIVE 
inum oxide, 1, 
wide 

ARMORED CABLE 
1. 2 wire, No. 14, single strip 
2. 3 wire, No. 14, single strip 
4. Box connectors 

ATTACHMENT PLUG 

BAR HANGERS 

BATTERIES — dry cells 

BATTERY ACID — 1.300 

BATTERY SEALING 
COMPOUND 

BOX CLEATS 

BRADS — \% in., No. 19 and 1% 
in., No. 16 

BRAKE LINING — 4 by 2 in. 

BRUSHES — Carbon, for motors 
and generators 

BURGLAR CONTACTS 
1, Open circuit 
2. Closed circuit 

BUSHINGS 
1. Loom, No. 1 and No. 2 
2. “Jiffy” loom, No. 2 

BUZZERS 

CLEATS — unglazed porcelain, 2 


wire 
CLIPS — test, with insulators, 
Universal, Nos, 22, 25, 24 and 
25 
COMMUTATOR CEMENT 
CONDUIT 
1. Bushings, 4, 4, and | in. 
2. Box connectors, for flexible 
3, Couplings, for flexible 
4. Lock nuts, 4%, 4, and 1 in, 
5. Rigid, 44, 34, and 1 in. 
CONDULET 
1. + oe % in, LL, LR, and 
2. Covers, 4% in., blank 
DOOR OPENERS — mortised 
FISH PAPER — .0125 in. thick 
FIXTURES — brass, chain, sus- 
pension 
FIXTURE STUDS 
FUSES 
1, Plug type, renewable, 125 
volt, 15 amp. 
2. Cartridge type, renewable, 
125 volt, 30 amp. 
3. Renewals for plug fuses 


4. Expansion 

5. Extension, 18 in 

6. Serew driver, 4% in 
BLACKBOARD — permanent or 

portable 
BLOWTORCHES — 1-at. size 
BOOKCASE 
BRACES - 

swing 
BULLETIN BOARD 
CABINETS — wood or metal for 

filing class records, instruction 

heets, drawings, etc. 
CHAIRS —teacher’s and tablet 


arm 
COMPASS SAW 
COIL 
1. Spreader 
2. Taper 
3. Winder 
DESK — teacher's, with drawer 
compartments 
DRILL 
1. Breast 
2. Concrete, % in., 4% in, M% 
in., 1 in. 


ratchet type, 8-in. 


}. Hand 

4. Portable, electric 

5 Twist, , in. to % in by 

64ths 
DRILL PRESS 

1. Bench, hand, or 

driven 

2. Heavy, power driven 
FILES 
FIRST-AID 

SUPPLIES 
HACK SAW 

1. Blades, 10 in., 24 tooth 

2. Frames adjustable 
HAMMERS 

1. Claw, 12 oz. 

2. Machinist's, ball peen 
HICKEY — % in. and \% in 
LATHE 

1. Engine, 10-in. or 12-in. 

swing, 6 ft. or 8 ft. long 

2. Speed 
PLIERS 

1. Gas, 6% in. and 8 in 

2. Side cutting, 6 in. 

PUNCH — for metal molding 


power 


CABINET AND 


Electrical Shop — Supplies 


4. Renewals for cartridge fuses 
GROUND CLAMPS —% to 1 


in. assorted 
HICKEY GRIPS — % and % in. 
LAMPS 

1, Mazda, selected as wattages 

and voltages 

2. Guards for brass sockets 
LEATHER NAIL HEADS 
LUGS — 25 and 50 amp. 
LUMBER —-2 by 4 in. by 14 ft., 

No. 1, white pine dressed, 4 


sides 
MOLDING 
1. Metal 
2. Metal, fittings — crosses, T’s, 
internal elbows, junction 
boxes, switch bases, keyless 
receptacles, snap switches 
NAILS — roofing 
NUTS — iron, 4-36, 6-32, 8-32, 
10-24, 12-24, 10-32, 14-20 
OUTLET BOXES — 4 in. square, 
with one round blank cover, 
and one cover with bushed 
opening 
PIPE STRAPS — galvanized, 4, 
4, M, and 1 in. 
BUSH BUTTONS 
1. Return call, 3 point 
2. Single 
RECEPTACLES 
1. Flush, duplex 
2. Porcelain cieat, 660 watt, 
250 volt 
3. Concealed 
4. Covers 
RECTIFIERS — Tungar, for 
from 1 to 12, 6- and 
12-volt batteries 
RELAYS —- Dixie 
RESISTANCE BOARDS — for 


RESISTANCE UNITS — 125- 


ohm 
RHEOSTATS 
1. Compression, 275 watt 
2. Field, for shunt and com- 
pound motors 
ROSETTES — wood 
ROTARY CONVERTER — 5- 
kw. capacity, 3 phase a.c., 110 
volt d.c. 


SCREWS 
1. Anchors, 8/32, 10/24, 12, 
24, 14/20 

2. Machine, roundhead, 4-40 
by % in., 6-32 by % in. 
6-32 by % in., 8-32 by % 
in., 8-32 by % in. 8-32 by 
1 in., 10-32 by % in., 10 
24 by % in., 10-24 by % 
in., 10-32 by 4% in., 12-24 
by 1 in. 

. Machine, brass, roundhead, 
4-40 by % in., 6-32 by % 
in., 6-32 by % in., 8-32 by 
% in. 

. Wood, flathead bright, No. 
5 by % in, No. 8 by % 
in., No. 8 by % in., No. 8 
by 1 in., No. 7 by 1% in., 
No. 8 by 1% in., No. 7 by 
2 in. 


. Wood, roundhead blued, No. 
7 by 1 in. No. 8 by 1% 
in., No. 10 by 1% in., No. 
7 by 2 in. 
SLEEVING — No. 1, white; No. 
1, blue; and No. 1, red 
SOCKETS 
1. Brushed, brass pull chain, 


keyless, key 
2. Porcelain, keyless, with caps 
3. Porcelain, key, with caps 
SOCKET CAPS — \% and % in. 


bushed 

SOLDER WIRE — 50/50 size, 
No. 10 

SOLDERING PASTE—2 oz. 


cans, nonco: ve 
SOLDERING SALTS — 1-oz. 
cans, noncorrosive 
SPEED COUNTERS — 0-9999 
SPLIT KNOBS — porcelain 
SPRING BALANCES — 0-30 lb. 
STARTING BOXES 
1, For compound motors, var- 
ious 
2. For shunt wound, 1 hp. 
110-volt motors. Overload 
release 
. For shunt wound, | hp. 
110-volt motors. No volt- 


age release 
4. Starting devices of various 


PUNCHES — assorted 
REAMERS 

1. Pipe Burring, “4 

2. Pipe burring, 
RULES 

1. 48 in. zigzag 

2. 72 in. zigzag 
SCREW DRIVERS —-3 in., § in 

and 8 in 
SHEARS — for 

molding 
SOLDER DIPPERS 
SOLDERING COPPERS 

1. Assorted 

2. Electric 

3. Handles 
STOCKS AND DIES — for Pipe 

threads, %% in. to 1 in. 
VISES 

1. Machinist’s, 4 in. 

2. Pi 
WRENCHES 

1. Adjustable, 6 in. and 8 in 

2. Pipe, 10 in., 12 in., and 14 

in. 
Socket, combination 


in. to 1 in. 
in. to 2 in 


cutting metal 


makes and principles, for 1 
h.p., 3-phase, 220-volt ac. 


motors 
STORAGE BATTERIES — 6 
volt 
SWITCH 
1. Battery, 4 point 
2. Bases, porcelain, for 10- 
amp. switches 
3. Boxes, 244 in. deep 
4. Entrance, safety, 2 pole, 30 
amp., with 2-branch lighting 
circuits 
. Entrance, safety, 3 pole, 30 
amp., 250 volt 
. Flush, push button, S.P., 
DP., 3 way, 4 way 
. Surface, $1, 83, and S4 
. Knife, type A, DPS.T., 
DP.D.T. S.PS.T., and 
SP.D.T. 
9. Surface, snap, electrolier 
10. Surface, snap, SP.DP., 3 
way, 4 way 
SWITCHBOARD — as required 
TACKS — double-pointed No. 10 
TAPE 
1. Friction, 4%4-ib. rolls 
2. Rubber, %-lb. rolls 
TELEGRAPH SETS — including 
sounders, keys, and relays 
TELE? HONES 
1. Complete _ bridging, 
pendent phones 
2. Couch vestibule telephones 
3. Receivers, transmitters, in- 
duction coils, condensers, 
and bridging switch hooks 
TRANSFORMERS 
1. Bell ringing, 6, 8, 14 volt 
2. Single phase, 110-220 volt, 
S.K.V.A. 
TUBES — porcelain, %g¢ by 3 in., 
“eo by 5 in., and %@ by 10 in. 
TUBING — flexible nonmetallic, 
% and Y% in. 
WASHERS 
1. Iron, 4% and %& in. 
2. Brass, 44 and % in. 
WIRE 
1. Annunciator No. 18 or No. 
20 
(Continued on page 534A) 
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OSATL ABOARD. 


Get on the right track with 


DELCO-REMY COURSES IN 
AUTOMOTIVE ELECTRICITY 





A, 


July 11-22 ¢ July 25-August 5 ¢ August 8-19 
1955 


Anderson, Indiana 


Here’s a wonderful opportunity, vocational instructors! 
Delco-Remy Division of General Motors offers you the 
chance to gain new ideas and fresh material, and a 
recheck on fundamentals as well, during tuition-free 
summer courses in Automotive Electricity. 


Electricity and magnetism, batteries, cranking motors, 
ignition systems, generators and generator regulators, 
as applied to automotive equipment, are among the 
subjects to be discussed. Then, to supplement the theo- 
retical studies, the course will also include practical 
work in the school shop and excursions through Delco- 
Remy manufacturing plants. 

Plan now to attend. Complete and mail the coupon 
today. Full details of the courses, living arrangements, 
etc., will be sent to you promptly. Please number your 
lst, 2nd, and 3rd choices of dates. 


MR. F. P. PLOVICK, MANAGER OF FIELD SERVICE 
DELCO-REMY DIVISION, GENERAL MOTORS 


ANDERSON, INDIANA 

Dear Sir: | aminterested in attending the 1955 Delico- 
Remy Course in Automotive Electricity. My preference 
for courses is as follows: 


[] July 11-22 [] July 25-August5S [] August 8-19 





sCHOOL 





SUBJECT TAUGHT 





MAIL ADDRESS 





——_-— ees 
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ARMATURES 


(Contisned from page 352A) 


2. Fixture, No. 18, single yel- 


low, with marker 


3. Rubber covered, solid cop- 


per, No. 10, black 
4. No. 10, white 
5. No. 14, black 
6. No 14, white 


. B.CL, 


Rubber covered, No. 16, 
brewery cord 
No. 18, lamp cord, green 
and yellow 
copper magnet, 


enameled, sizes Nos. 16 to 
26 inclusive 


Electrical Shop — Motor and 
Testing Equipment 


CIRCUIT BREAKERS 


ANNUNCIATORS 


1. Automatic needle drop 
2. Gravity drop 
5. Manual needle drop 


repairing 
BATTERY 


mercial 


CHARGER 


burnt out, for 


com- 


2 


Air, single pole, overload, 25 
amp., 550 volt 

Air, single pole, underload, 
15 amp., 550 volt 


CONTROLLERS 


For multiple-speed motor 


2. For 1 hp. 110-volt series 

motors 
GENERATORS 

1. Motor-generator set, 10 b.p.. 
to supply 110-volt dec. for 
testing purposes, battery 
charging, etc. 

. Generator, 6-volt dc. cou- 
pled to an ac. motor tor 
6-volt circuit testing 

3. Auto generators of different 
makes 

GRAVITY CELLS 

MAGNETS — testing, 10,000 
ohm 

METERS 

1. Ammeter, standard, 60 amp., 
ac, 

2. Ammeter, standard, 60 amp., 
d« 


3 


. Voltmeter, 
. Voltmeter, 


. Voltmeter, 


. Wattmeter, 


Ammeter, student, 60 amp., 
ac. 


. Ammeter, student, 60 amp., 
dc. 
. Voltmeter, standard, 0-10 


volt, d.c.-ac. 

standard, 110 
220 

standard, 125 
volt 

standard, 125 
volt, d.c. 


. Voltmeter, student, 110 volt, 


dec. 


. Voltmeter, student, 110 volt, 


ac, 
standard, 110 
220 volt, 30-60 amp., dc.- 
ac. 


(Continued on page 357A) 








MACHINISTS’ TRADE TERMS 





“Electrical Requirements 
for High School — 
Electric Shops” 


(INDUSTRIAL ARTS LEVEL) 


You should have Booklet No. 205... 





especially if you are planning a new 
shop or re-vamping your present one. 
This booklet gives valuable sugges- 
tions; offers a shop layout plan and 
lists fundamental requirements. 


SAFE, TIMESAVING, 
UP-TO-THE-MINUTE EQUIPMENT 


SERVICE UNIT 
Typical bench unit 
for 2- or 3-wire vari- 
able service, 120V a-c 
and continuity test 
circuit, Single or dou- 
ble faced. Many other 


types. 


CONNECTOR CORDS 


Other types furnished 
to meet requirements. 


MOTOR GENERATOR 
A typical machine for 
furnishing 125V d-c. 
Furnished in any size 
required. 


Since 


DISTRIBUTION SWITCHBOARD 
This controls and distributes all 
the various a-c and d-c currents 
required for any work in the Elec- 
tric Shop. 


1884 


The STANDARD ELECTRIC TIME CO. 


127 Logan Street 


Springfield 2, Massachusetts 





(Continued from page 31A) 


lathe bed 
lathe tool 
laying out 
lead 

lead screw 
lever 

limit gauge 
limits 


machine tool 
magnetic chuck 
major diameter 
malleable 
mandrel 
master gauge 
maximum 
Meehanite 
melting point 
metallurgy 
metric system 


necking tool 
nickel steel 
nonferrous alloy 
nonmetallic 


octagon 

oil groove 

oil hardened 

oilstone 

old man 

open-hearth 
furnace 

ore 


parallel 
pattern 
pedestal 
peening 
pickling 

pig iron 
pillow block 


linear measure 
line shaft 

lip 

live center 
longitudinal 
lubricant 

lug 


micrometer 
milling machine 
mill scale 
minimum 
minor diameter 
miter gear 
molybdenum 
“Moly” steel 
Monel metal 
multiple 
multiple thread 


normalizing 
nose 
nut 


oscillating 

oval 

over-all length 

oxide 

oxidize 

oxyacetylene 
welding 

oxygen 


pinion 

pipe thread 
piston 

pitch 

pitch circle 
pitch diameter 
planchet 


(Continued on page 357A 
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Model 985 Calibrator—$199.50 


Model 983 Oscilloscope—$329.50 


... @ new line of test instruments which 
combine precision and versatility with low 
cost... making them ideally suited for 
radio and TV school shops, electronics 
courses and laboratory requirements. Lit- 
erature on these and other Weston Instru- 
ments is available to school instructors 
on request. Also available, at no cost, is the 
well-known Weston Instrument Sketch- 
book, and a series of Instrument Wall 
Charts in convenient size. Write to... 
Educational Department, Weston Electri- 
cal Instrument Corporation, 614 Freling- 
huysen Avenue, Newark 5, N. J. 





Mode! 982 Vacuum Tube Voltmeter—$69.50 








Model 980 Analyzer—$52.50 


TEST EQUIPMENT Model 981 Tubechecker—$199.50 








TRAIN YOUR 
STUDENTS 

ON MACHINES 
OF MODERN 
INDUSTRY 


RACINE 


HYDRAULIC METAL SAWS 


Easy to demonstrate! 


Here's the ideal metal-cutting saw for vocational training 
ideal because it is the same type machine used by modern 
industry . . . ideal because it requires only minimum 

maintenance. 
VERSATILE — Racine's “Utility” metal-cutting saw is a durable 
performer in all metals from soft tubing to hard alloy steels 
up to 6” x 6”. Available in Wet or Dry Cut models. 


ACCURATE — ECONOMICAL — Assures 
important savings in materials and blades. 
STURDY — Built to “take it”. . . in 
industry and in the school shop. 

EASY TO OPERATE — Hydraulic operation 
provides simplified, trouble-free operation. 
Pressures are controlled by single 
graduated dial. 

PROVEN — The first doled of leading 
schools and industries, backed by 

more than 4 decades of progressive 
rience in the manufacture of 
nes for training and industry. 


ms 
om RACINE 


precision mac 


Write us about your training machinery needs. Also ask for 
our complete metal saw line catalog. Address Racine Hy- 
paauuics & Macuineny, Inc., 2080 Albert Sc., Racine, Wis 


METAL CUTTING 
BAND SAW 


Good tools make teaching good workmanship 

easier. That's why most leading schools use 
Kalamazoo Metal Cutting Band Saws. Specify 
Kalamazoo for accuracy and safety. Four 
models, available with casters and coolant. 
Get full details now. 


KALAMAZOO 


MODEL 8C 

CUTS 8” ROUND, 

16” FLAT STOCK, 

8” PIPE 
MACHINE TOOL DIVISION 


319 HARRISON ST., KALAMAZOO, MICHIGAN 














Designed by a Prominent 
° Industrial Arts Teacher 


THE PERFECT TOOL 
for TEACHING RADIO PRINCIPLES 
together with TROUBLE SHOOTING 

GUIDE SHEETS 
COMPLETE AC-DC KIT ficircnic"tavcorr Components, tm 


cluding plaques, leads with potented _ snaps. Antenna ond rf coils, tube 
sockets, transformers, chokes, and * ore on boked green, 
tempered masonite to march exactly handsome 30” x 48” green hanging 
beard of mosonite backed by weed framing. NO POWER SUPPLY 
NEEDED only ' so 
ALSO TEACH BASIC ELECTRONICS with these same Pp U 

rectifiers, filter net works, simple radic, cathede fell i 

AND, YOU CAN ALSO BUILD A COMPLETE 5 TUBE PRACTICAL RADIO ren 
ABOVE CHART IN FIFTEEN MINUTES WITH THIS KIT DURING ONE LECTURE! 


RESISTOR GUIDE FREE to all who directly request 
same by mail to us at address below. This is a durable 
little plastiboard device with three wheels — a great time 
saver in reading resistor values. Anyone can teach 
electronics with this guide and — OUR KITS! 


‘Four years of service to education and defense” 


DUMVILLE INSTRUMENT COMPANY 


FRIENDSHIP STATION P. O. BOX 5595 WASHINGTON 16, D. C. 
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10. 3 phase, 2 hp., 220 volt, 
a.c., various makes 
Universal, fractional 
110 volt, different makes 
variable speed, 
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Split phase and repulsion, 
ac., 110 volt, single phase, 
pairing assorted 11 
Compound, | h.p., 110 volt, Split phase induction mo 
d« tors, fractional hp. 110 
. Multiple speed, 1 hp, 3 volt, 60 different 
phase, 220 volt makes 
volt, dc. 3 phase, 1 hp, ac, 


Series, 1 h.p., 110 
Shunt, 1 h.p., 110 volt, d« volt, various makes 


Burnt out, fractional h.p., 
iL 110 volt, 60 cycle, for re- 


(Continued from page 354A 
Wattmeter, student, 
220 volt, 30 amp., a.c.-d« 
Watt-hour meter, 125 
5 amp., a.c., single 
various makes 
MOTORS 
1. Auto starter, different makes 


h.p., 


volt 
phase Universal, 
4% hp 
PLATFORM 


capacity 


cycle 


SCALE 100 Ib 


0 








MACHINISTS’ TRADE 


TERMS 





Continued from page 534A 


planer 

plane surface 
plastic 

plate 

platen 

plug gauge 
plumb bob 
pneumatic tool 
porosity 
preheating 


quadrant 


rack 

radius 

rake 

ratchet 

reamer 

recess 

reciprocating 
motion 


S.A.E. 
scleroscope test 
scraper 
segment 
setscrew 
shank 

shaper 
sheave 

sheet metal 
shifter 

shim 
shoulder 
shrinkage 
shrink fit 

side clearance 
side rake 
silicate 
silicon carbide 
sine bar 
sketch 

slag 

slag fiber 
sliding fit 
solder 

spark test 
specification 


tailstock 
tang 
tangential speed 


tap 
taper 


Q 


press fit 
properties 
protractor 

p.s.i. 

puddling furnace 
pulley 

pull pin 

punch press 
pyrometer 


quenching 


rib 

ring gauge 
rivet 
Rockwell test 
root 

rotary motion 
r.p.m. 
running fit 


specific gravity 
specific heat 
sphere 
spindle 
spinning 
spiral 

spiral gear 
splice 

spline 

split nut 
sprocket 

spur gear 
square thread 
stainless steel 
standard 
steady rest 
stellite 

stock 

stove bolt 
stress 

stud bolt 
superfinish 
surface gauge 
surface plate 
swaging 
swing 


taper attachment 
taper pin 

taper shank 
tempering 
tenacity 


tensile strength 
tension 
thermostat 
thread 

thread gauge 
toe dog 
tolerance 

tool post 


top (back) rake 


torsion 


train 


universal 


traverse 


truing 
try square 
turret lathe 


vacuum 
V belt 
V thread 


tuyére 


twist 


drill 


ways 


The unusual versatility ond extra copacity of this model moke 
Wt extremely vsetul for the tool room. Because it is equipped with 
the “rise-ond-fall” spindle, it con perform not only conventional 
precision milling but also facing boring, key seoting, contour 
milling ond other operations. Both longitudinal ond transverse 
feed screws ore fitted with hand wheels ond extra-large adjust 
able micrometer dials with easy-to-read graduations This model 


is especially useful becouse of its compoctness, generous capacity 
end ability to handle a wide variety of work to close tolerances 
—te “tenths” when desiredt 


NICHQOLS-MORRIS 


U 


universal chuck 


Vv 
vise 
vitrified 


WwW 
web 


(Continued on next page) 


THE 


(Vike 
TOOL ROOM 
MILLER 


“the miller that uses tts head {* 


A valveble eccossory by the Michels Meevy Duty 
Vertical Milling Attochment. Tekes full Ih WP 
op to 2000 8.7 mM. (Se precise, some shops wee 
Wp fos fig boring!) 


COMDENSED SPECIFICATIONS 
Teoble Working Surtoce ead 
Longitudine! lravel w 
Transverse Vrevol wa 
Vertical Irevel — Knee ad 
Rise ond Fell of Spindle “ 
Selective Speed Range: op te SOOO 8 Fm 
Weight 11 fee, 


Write today lo: Nichols generat 
catalog which descrites the sie 
models of Michels Millers, A 
sound, coler movie, “the Miller 
thet Uses its Mood 
for tree showing, May we te 
serve 1 for you! 


—_ 


evetebie 


CORPORATION 





MARCH, 1955 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





BIG 
REASONS 


1 (novo 
| 10 


e DESIGN 
«CONSTRUCTION 
«APPEARANCE 
DURABILITY 

e PRICE 


WENCO 4-STUDENT 
STEEL LOCKER BENCH 


The WENCO 4-Student Stee! Locker Bench 
wes designed specifically for maximum 
efficiency and durability. its sturdy steel 
olive green sides are solid — no divisions 
or openings to admit sawdust or shavings. 
Twelve roomy steel lockers provide ample 
storage space with each door equipped 
with pediock attachments. Like ali WENCO 
Benches, its attractive top is mode from 
the finest grade of Northern Hardrock 
Maple te assure years of resistance to 
dally use. Dimensions: Top — 64” x 54” x 
2%". Height —33"\,". Shipped knocked 
down with necessary herdwere and in- 
struction for easy assembly. 


WESSENDORFF, 
NELMS & CO 


RANKLIN AVERUt 


TON EXA 





MACHINISTS’ TRADE TERMS 


(Continued from previous page) 
weldability working drawing 
Whitworth thread worm gear 
wire drill wrought iron 
wire gauge 





| Y 
| yield point 





_ GLOSSARY OF HEATING 
| AND VENTILATING TERMS 
| ERNST H. SUERKEN 
Supervising Principal 
Union Free School District 
Greenburgh No. 11 
Dobbs Ferry, N. Y. 

Automatic Steam Regulator: A de- 
vice operated by steam that limits the 


pressure in the boiler by closing drafts, 
or by retarding the fuel feed. 


| Arch Plate: The cast iron plate form- 
ing an arch over the fire door. 
Aspirating Coil: Heating coil placed 
in vent stack to accelerate air flow by 
convection, 


Air Washer: A device using water 
to clean the air circulating in a building. 


Ash: Noncombustible matter left af- 
ter solid fuel is burned. 


Blowoff Valve: Valve or pipe fitted 
to lowest part of water space in a boiler 
through which sludge may be blown out, 
or the water drained. 


Bleeder: A small pipe fitted with a 
steam trap, through which condensed 
water may pass from the steam main to 
the return line. 


Brick Set Boiler: A boiler whose fur- 
nace and combustion chamber is made 
of brick or a boiler so surrounded by 
brick that much of the shell is exposed 
to the heat. 


Breeching: The smoke pipe between 
the outlet from the smoke box and the 
chimney. 


B.T.U.: Abbreviation of British ther- 
mal unit. A standard of heat measure- 
ment generally used by engineers to ex- 
press quantity of heat. One B.T.U. is 
the amount of heat that will raise the 
temperature of one pound of water one 
degree Fahrenheit, when the water is at 
maximum density, or from 39 degrees 
F. to 40 degrees F. 

Bottled Heat: Heat that has accumu- 
| lated in the furnace faster than it can 
| be absorbed or carried off. 

Check Vaive: A valve that allows 
| fluids or gases to flow through a pipe in 
| one direction only. Ofter used in return 





lines to prevent water from flowing back 
out of boilers. 

Combustion: Rapid oxidation. 

Combustible: Something that will 
burn rapidly and release heat. 

CO.: Chemical symbol for carbon 
dioxide. A gas that is formed when com- 
bustion is complete. 

CO: Chemical symbol for carbon 
monoxide. A gas that is formed when 
combustion is not complete. 

C.F.M.: Abbreviation for cubic feet 
per minute. 

Calorific Value: Amount of heat in 
B.T.U., released by complete combus- 
tion of one pound of solid or liquid fuel 
or one cubic foot of gas at standard 
pressure and temperature. 

Condensation: When a gas changes 
to a liquid, or liquid to a solid the proc- 
ess is called condensation. 

Down Draft Boiler: A boiler whose 
furnace has two sets of grates; the up- 
per grates consisting of a row of water 
tubes and the lower of ordinary rocker 
or stationary grates. The fuel is placed 
on the upper grates and the draft comes 
in above it, striking a baffle at the back 
which forces the volatile part of the 
fuel down through the hottest part of 
the firebed, where it ignites, and then 
passing over the hot coke fire on the 
lower grates, is completely burned. The 
heat then passes into fire tubes. 

Damper: A device used to control 
the flow of air through the furnace, or 
through ducts in the ventilating system. 

Dumping Grates: Grates that can 
be turned sufficiently to dump the ashes 
into the ash pit. 

Direct System: A system where all 
the radiators or heating units are in the 
room to be heated. 

Deflector: A shield that diverts the 
air stream coming into the room from 
windows or other openings; usually 
throwing it upward, and thus preventing 
it from striking persons in the room. 

Degree Day: One 24-hour period of 
the heating season with a temperature 
one degree F. below an arbitrarily set 
average of 65 degrees F. One day with 
an average of 60 degrees F. equals five 
degree days. 

Exfiltration: Air leaving a building 
through pores, cracks in the walls, leaky 
windows, etc. 

E.D.R.: Abbreviation for equivalent 
direct radiation. A square foot of direct 
radiation is standard when it will emit 
240 B.T.U. with steam at 215 degrees 
F. in an environment or a surrounding 
air with a temperature of 70 degrees F. 
A modern heating unit that will give 
off the same quantity of heat under the 
same conditions is said to be equivalent 
to one square foot direct radiation or 
one square foot E.D.R., regardless of 
the area. 


(Continued on page 46A) 
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ELECTRUNIL 


easy to teach 
»». @asy to iearn 


with the New, Low Cost 


Here is a unique combination of equipment and text material 
designed to bring electronic instruction to every school. You can 
now teach electronics by visvol experiment—the same effective 
method that has made Crow Electri-Kits standard equipment in 
schools from coast to coast 

This new kit is for students who have completed the Beginners’ 
Electricity course with Crow Electri-Kit Model 41-8 or its equivalent. 
It permits them to advance immediately into the study of electronics. 
They learn by doing; that is, they verify electronic principles by 
building their own operating assemblies. No other method arouses 
student interest so quickly nor demonstrates so vividly how abstract 
principles are put to practical use 


Nothing Else to Buy 


Model 50-A contains 82 precision-made components — everything 
needed to perform 60 experiments in electronic fundamentals. Do 
not be misled by the kit's low price . this is quality equipment. if 
the components were purchased individually, they would cost you 
several times os much 

included with the kit is o 275-page, illustrated manual in work- 
sheet form, Experimental Electronics for the Beginner, by Leonard R. 
Crow. It guides students step-by-step .. shows whot ports are 
needed for each assembly, how to set up the experiment and the 
practical applicotions of the theory involved. 


Simplifies Teacher's Job 


if you are familiar with basic electrical principles, you can teach 
electronics easily with Model 50-A. There ore no difficult mothe- 
matico!l formulas to solve. Manual outlines the entire course for 
you. -- eliminates tedious class preparation. 


» 


a. ee Pee 


: oy * 4 
MRR erg SOR ae yo 
+ (Medel | ‘apn 

omy fa og E re set * 


. 


BUILD YOUR ELECTRICAL AND ELECTRONIC COURSES 
AROUND CROW “VISUAL. EXPERIMENT” EQUIPMENT 
Write for illustreted bulletins describing the new Crow 


Basic Electronics Kit and it's companion kit, the famous 
Crow Electri-Kit Model 41-8 for Beginners 


60 Operating Assemblies 


Capacitors and Capacitance + Voltage Dividers 
Frequency Discriminators * Frequency Multipliers 
Vibrators * Electrical Indicating Instruments 
Rectifiers * Resonant Circuits + Time Constants 
Fillers * Fiy-back Voltage Supply Principles 


TEACH AY "SRE') Same e se oe oe. Be 


UR STUDENTS LEARN BY DOING 


Crow Basic Hlectronics Kit Model 50-A 

82 parts including precision meter (41%), precision resdstors, 
coils, potentiometer, rectifiers, capacitor benk, etc, plus 275 
page monval. All ports mounted for vse with “Kwik Klip” solder 
less connectors. Supplied in sturdy corrugated case $87.50 


Herdwood Cerrying Case 
For Model 50-A. Has pegboard top and slip hinger. Can be weed 
as baseboord for experiments $4.75 


Crow Basic Hlectronics Kit Model 50-8 
For those who already own Model 41-6 Electri-Kit. Same as 
model 50-A (above) with all 4|-8 components omitted §57.50 


CROW LIECTHI*CHAPT CORP. 


DIVISION OF UNIVERSAL SCIENTIFIC CO., INC BOX 3366, VINCENNES, INDIANA 
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Metalworking Equipment, Tools, and Supplies 


These maximum lists may be 
found helpful in checking inven- 
tories or budgets. 

If possible, shop should 
have access to a projector, so 
that slide films, and silent or 
sound movies may be used by 
the students in the industrial arts 
and vocational education courses. 
AIR COMPRESSORS -—— for ma- 

chine shop, foundry, or forge 


ANVIL — 100 t. 

ARBOR PRESS- 
type 

BARROWS 

1, Coke 

2. Foundry 


5. Scrap 
BELT LACER 
BENCHES 
1, Coremaking 
2. For metal working, iron or 
steel legs. T metal or 


hardwood lumber, 114 in. to 
Hy in. thick 


5. Molding 
“van —for furnaces, 


forges, etc 

BLOWTORCH — 1-qt. size 

BOOKCASE — for reference 
books, catalogs, etc. 

BORING BAR 

BORING MILL — vertical or 
horizontal 

BULLETIN BOARD 

CABINETS — Wood or metal, 
for filing class records, instruc- 
tion sheets, dra , ete, and 
for tools and su 

CASEHARDENING BOXES 

CENTERING MACHINE 

CHAIN HOISTS — differential, 
duplex or triplex 


~bench or 


ARBORS 

1, Drill chuck to suit require- 
ments 

2. Reamers, various sizes 

3. Shell tool, various sizes 
4. Straight shank for shell 
reamers and shell drills, se- 
lected sizes 

5. Taper shank for shell ream- 
ers and shell drills, selected 


sizes 

BEARING SCRAPER 
BELLOWS ——for foundry class 
BEVEL PROTRACTOR 
BROOMS AND FLOOR 

BRUSHES — for shop and 

foundry 
BRUSHES 

1, Bench 

2. Core box 

3. Core painting 

4. Hard brushes for foundry 

5. Floor 

6. Soft brushes for foundry 
BULB SPONGES — for molders 
CAKE FORKS — for foundry 
CALIPERS 

1, Hermaphrodite, 4 in. and 6 


in. 
2. Inside, 4 in. and 6 in. 
3. Outside, 4 in, and 6 in. 
CANS 
4. OA, 36 ot 1 pt., and 10 gal. 


CHAIRS — Teachers’, and tablet 
arm if needed for related-sub- 
jects room, or for demonstra- 

section 


tion 
CHALKBOARDS — permanent 


selected sizes 

. Lathe, independent, 4 jaw, 
selected sizes 

. Lathe, universal 3 jaw, se 
lected sizes 


5. Milling machine, universal 
CORE OVEN — for foundry 
CRANES AND HOISTS — air, 

electric, or hand; of the jib, 

traveling, or portable type 
CUPOLA — for foundry, coke, 
or electric, “- to i1-ton 
capacity 
DESK —— teacher's, with drawer 
compartments 
DIE-FTLING MACHINF 
DIVIDING HEAD 


Post, hand or power 
Radial 


. Sensitive 
Upright, power 
FLASKS — 2 or 3 part, steel or 
type 
FOR( E—coal or gas, with 
hand- or electric-driven blower 
FURNACES 
1. Annealing 
2. Bench 
3. Brass and soft metal 
4. Combination bench 


GEAR-CUTTING MACHINE 
GRINDER 
. Bench, hand or power driv- 


en 
. Combination grinder, buffer, 
and polisher 
3. Emery, bench or pedestal 


type 
. Face, with magnetic chuck 
. Portable tool post 
. Precision, for external and 
internal grinding 
. Universal tool cutter, drill 
and reamer grinder 
. Wet tool 
HACK SAW 
driven 
HAND PICKS — for cleaning in- 
side of cupola, 1% to 2% Ib 
HARDNESS TESTING 
MACHINE 
LATHES — belt 
— 
. Automatic 
. Bench, 6-in. to 11-in. swing, 
11 in. to 36 in. between 
centers 
. Change gear, 9-in. to 14-in. 
swing, 18 in. to 36 in. be- 
tween centers 
- Quick-change gear, 9-in. to 
16-in. swing, 18 in. to 36 in. 
between centers 
. Semiquick-change gear, 9-in. 
to 18-in. swing, 18 in. to 42 
in. between centers 
. Turret 
. Metal spinning 


-motor or belt 


or individual 


Metalworking — Small Tools 


CENTER TESTERS 
CHISELS 


i ¢ 

1 cae and 
al ~ Diamond point, 4 and ¥ 

4. Roundnose, % and % in. 


CLAMPS 
1, 4, 6, 8, and 10 in. 


, ETS 
1. For milling machine, selected 
sizes 
2. For lathe, selected sizes 


- protractor head, 9 and 12 


COUNTERHORES — Straight 
and tapered shanks, selected 


sizes 
COUNTERSINKS — for metal 
CRUCIBLE TONGS—to fit 
rucibles 


c 

CRUCIBLES — selected sizes 

1. Shanks, single end to fit 
ladles 


key seat, side milling, and 

metal splitting 
DIVIDERS — Spring, 4 and 6 in. 
DRAW PINS — for molders 
DRILLS 

1. Drifts, different sizes 

2. Sleeves, different sizes 

3. Stand for Nos. 1 to 60 

4. Stand for Ye to % in. by 


16ths 
FILE CARDS 
FILES 
1. Die sinkers, various shapes 
2. Flat bastard, 8, 10, 12, and 
14 in. 
3. Half reund, double cut, 6, 
8, 10, and 12 in. 
4. — smooth, 8, 10, and 
12 in. 
. Mill, smooth, 8, 10, and 12 


in. 

. Round bastard, 8 and 10 in. 
. Square bastard, 8 and 10 in. 
. Swiss, various shapes 


MILLING MACHINE 
1. Plain, cone or motor-driven 


type 
2. Universal, cone or motor- 
driven type 
NIBBLING MACHINE 
PIPE CUTTER 
PLANER — belt or motor driven 
POWER HAMMER — for forg- 
ing operations 
PUNCHES — metal, hand, or 
power 
PYROMETER 
PYROSCOPE 
RELIEVING ATTACHMENT 
FOR LATHE 
SAND SIFTER —for foundry, 
hand or power 
SANDBLAST OUTFIT — with 
CABINET 
SCALE 
1. Counter for machine shop 
2. Platform, for foundry, 1000- 
Ib. capacity 
SHAPER 
SNAP-FLASK JACKETS —to 
fit snap flasks used 
STRAIGHTENING PRESS 
SURFACE PLATES 
SWAGE BLOCK AND STAND 
— for forge shop 
TAPER ATTACHMENT FOR 
LATHE 
TRUCK — warehouse 
TUMBLING BARREL -- for 


9. et double cut, 6 


10. Warding, double cut, 6 in. 

FIRST-AID CABINET AND 
SUPPLIES 

FORGE TOOLS —drift pins, 
flatters, fullers, hand and han- 
die punches, hardies, hot and 
cold cutters, set hammers, and 
swages for the forge shop 

GATE STICKS—maple for 


fou 
GAUGES 
1, Center 
2. Depth 
3. Drill and wire 
4. Screw pitch, select kinds 
5. Surface 
6. Thickness 
GLOVES — asbestes, for foundry 
ES 


1. Blades, hand, 18T, 10 in. 

2. Blades, power, 14T, 12 in. 

3. Frames, adjustable 
HAMMERS 

1, Babbitt 

2. Ball peen, 13, 16, or 20 oz. 

3. Blacksmith’s, various 

4. Riveting, 9 and 12 oz. 

S. Setting 

(Continued on page 42A) 
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... the KARLE SPIN-SHOP offers you the 


only complete metal spinning program! 





© SPIN-SHOP is safety 
proven—patent pending 
safety device locks the circle 
in—it cannot fly out. 


@ SPIN-SHOP provides 
three student stations. 


@ SPIN-SHOP makes an 
ideol hobby after gradu- 
ation. 

@ SPIN-SHOP projects 
are completed to o profes- 
sional standard of crofts- 
manship. 

@ SPIN-SHOP provides 
an ideal public relations 
program. 

@SPIN-SHOP projects 
(many of them) are com- 


pleted in one class room 
period. 


And that program isn’t just so many machines and tools. It's machines, materials 
and methods. It's a service where you can secure your spinning circles, chucks, 
project designs, instruction sheets for each design, copyrighted course of instruc- 
tion, and free technical counselling —all from one established source. 

The machines and tools included in the SPIN-SHOP are three: first—a 12” 
metal spinning lathe complete with tail stock, tool support, chuck adapter and 
ball bearing back center; second—a polishing machine with double end spindle 
and 8” polishing and buffing wheels; third—a surfacing machine for internal 
surfacing. In addition, there are four spinning tools and three motors so that any 
machine may be used independent of the others (no change over). All machines 
and motors have permanently sealed ball bearings. You also receive a liberal 
supply of circles. All you have to do is plug in and spin—it's an entire shop on 
a bench. 

The Karle SPIN-SHOP was developed by a school man (Industrial Ed.), for 
school men and the boys they teach. It has been classroom tested and proven. 
It has also been proven in industry. 


Mode! A illustrated. Model B also available 
without Bench, legs and motors, at lower cost. 


KARLE SPIN-SHOP CO., INC. 


7 Harriott Avenue + Oll City, Pennsylvania 


$595°° 
complete Name 


TO: Karle SPIN-SHOP Co., 7 Harriott Avenue, Oil City, Pa. 
Send literature and complete specifications on the SPIN-SHOP. 





Position 
School 
Address. 

City State 


If you would like to receive 6 samples of the high quality work 
your boys will do, send one dollar with the coupon to cover 
handling and mailing charges. 
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INDICATOR 
1. Center 
2. Universal or universal dial 

test 
3. Speed 

KNURL ING TOOL 
sorted knurls 

LADLES 
1. Bull 
2. Hand bowls 
4. Melting 

LATHE DOGS — 4, M%, 1, 1%, 
2, 244, and 3 in. 

LEGGINGS — fireproofed duck, 
to protect students when pour 
ing in foundry 

LEVEL — 6-in. bench 

LIFTING SCREWS — 


ers 
MALLETS — wood or solt 
MANDRELS — selected sizes 
MICROMETERS — inside, 1% 
to 8 in.; outside, O to 1 in.; 
outside, 1 to 2 in.; outside, 2 
to 3 in. 
MOLDING BOARDS 
MOLDING STICKS AND 
TROWELS — various kinds 
NIPPERS — end cutting, 5 in 
OIL STORAGE TANK — with 


with as 


for mold- 


medium and fine 
12-qt. ca 


pump 
OILSTONES 
PAILS — galvanized, 

pacity for foundry 
PARALLELS 

1, Adjustable 

2. Steel, assorted sizes 
PLIERS 

1. Combination, 6 in. 

2. Side-cutting, 6 in 
PUNCHES 


1. Center, 4% and % in 
2. Hollow, 4%, 4, and 1 in. 
3. Pin, %, » “a, Yo, and 
Y% in. 
4. Prick, %4 in. 
RAMMERS — for foundry 
1. Hand 
2. Floor 
REAMERS — various sizes 
1. Adjustable 
2. Hand 
3. Taper pin 
4. With taper shank 
RIDDLES — % and %-in. mesh, 
18-in. diameter, for foundry 
RIVET SETS — assorted sizes 
SCALES 
1. Steel, 6 in., graduated %, to 
% in, 
2. Steel, 
32nds 
SCREW DRIVERS - 
blade 
SCRIBERS 
SHOVELS 
1. Coke 
2. Sand 
SNIPS — tin, 
3 in. curved 
SOCKETS —for taper shanks, 
drills and tools, selected sizes 
SOLDERING COPPERS AND 
HANDLES — 1-lb. size 
SPRAY CAN — for molders 
SPRINKLING CANS —- galvan- 
ized iron, 16-qt. capacity, for 
foundry 
SPRUE PICKS 
SQUARES 
1. Machinist's, 6 in. 
2. Blacksmith’s 


12 in., graduated to 


6 and 9 in. 


+ in. straight and 


for molders 





———_ 


Big, rugged, safe powerful, precision ma- 
chined for utmost accuracy. Check these 
features: Operates from 1 or 1'2-H.P. motor 
* hes 3 belt drive utilizing full motor 
power * extra heavy trunions for rigidity 
© ter greund and polished table top © im- 

wy By Fay | rip fence © tube- 


oy guide bars | 





te 444," 





le 
| graduated scole on trent bar '® blade tilting 





and raising wheels 
de 


exch 
sawdust remeval, 


Specifications: Teble tep 33° « 38° with ext; 
depth of cut 3%"; ot 45° — 27/16"; %” 


spindle mounted on sealed ball bearings; stand- 
ord equipment includes: deluxe mitre gauge, 
blede. 


throat invert, rip fence, comb. 
splitter, anti-ki beck, 


pulley and V-belts only $295. 


toteleg on the 


switch brocke?, meter 


DURO METAL PRODUCTS CO. 


2666 WN. Kildare Ave. 


Chicago 39, iil. 


Werld s lergest menvuiecturers of Power end Hend Tools (Dure Chrome! 





STEEL FIGURES — % in. 
STEEL LETTERS — % in. 
SWABS — for molders 
TAPELINE — steel, 25 ft. 
TAPS AND DIES 

1. Machine screws 

2. Pipe 

3. N.F. % to % in. 

4.NC. \% to % in. 
TONGS 

1. Blacksmith’s, various kinds 

2. Pick up, for foundry 

4. Shake out, for foundry 
TOOL HOLDERS 

1. Boring tools 

2. Cutting-off tools 


3. Planer 
. R.H. and L.H. offset shank 
. Shaper 
. Slotter 
. Straight shank 
Threading 
TOOL HOLDE R BITS — — : 
%, Ye, %, "re, and % in. 
TRAMMELL POINTS 
V BLOCKS AND CLAMPS 
WHEEL DRESSER 
WRENCHES 
1. Adjustable, 8 and 10 in 
2. Pipe, 8 and 12 in. 
3. Tape, adjustable, various 
sizes 


Metalworking — 
Materials and Supplies 


ABRASIVE CLOTH —alumi- 
num oxide. Grits 320 to 24, 
obtainable in sheets or rolls 

ABRASIVE WHEELS 

ACETYLENE GAS — 
for welding 

ALUMINUM 
1. Pigs for foundry 
2. Sheets, tubing, 

shapes, wire, etc. 

BABBITT METAL 

BEARING BLUE 

BELT DRESSING 

BELT LACING MATERIAL 

BELT LEATHER 

BOLTS 
1. Carriage, selected sizes 
2. Lag, selected sizes 
3. Machine, selected sizes 


in drums 


rounds, 


4. N-F., selected sizes 

5. Stove, flat or roundheads, 
selected sizes 

BRASS 

1. Bars, %o, “%, %e, and % 
in. thick; %& to 1 in. wide, 
8 to 10 ft. long, selected 
sizes 

. Round rods, %g to % in. 
by 16ths, selected sizes 

. Sheets, 28 to 32 American 
gauge, 12 in. wide by 72 to 
84 in, long, selected sizes 

. Strips, %42 and Yg in. thick, 
% to 1% in. wide, 50 ft. to 
a coil, selected sizes 
Threaded rods, Nos. 


(Continued on page 44A) 


6 to 


~fiie tools for~ 
i ( mie Harker 5 


You in all probability have our 184 page catalog 
of Dixon Tools for Art Metal Crafts. If not, write 
today, stating name of school and subjects taught. 


WILLIAM DIXON, INCORPORATED 


32-42 E. KINNEY ST. 


Newark 1, N. J. 
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VISUALIZE... . the problems they will encounter 
DEMONSTRATE . . how these problems can be solved 
EMPHASIZE ... .. the correct procedures to be used 
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FREE Wsiadd caitlyy 


Te eit HANDY (igang 
2821 East Grand Boulevard * Detroit 11, Michigan 
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Walls 
SIMONOS 
13 types of 


Si-CLOHE 
SAWS 


You need more than one type blade 
to make the most of any powersaw. 
Simonds makes 13 different types — 
a type for gveny purpose: ripping, 
cutting-off, mitering, groovin 
metal cutting, etc. Sizes up to 1 
diameter to fit any table, radial arm 
or ble machine. Now at amaz- 
ingly low prices — carrying the full 
Simonds guarantee. You can get 
these hig uality, edge-holding 
fast cutting blades at your local 
hardware or mill supply dealer. 














FITCHBURG, MASS. 


Factory bronches in Boston, Chcogeo, Sen Froncisce ond 
Pertiand, Oregon Canadian factry im Montreal, Que. 


(Continued from page 42A) 


10, in 24 in. lengths. Nos. 12, 
14, 4%, and %g¢ in., in 24 in 
lengths, selected sizes 
Wire, soft, 8, 11, and 14 
American gauge, selected 
sizes 
Wire. spring, 8 to 22 Amer- 
ican gauge, selected sizes 
CASEHARDENING COM- 
POUNDS 
CHAPLETS — single and double 
head 
COAI 
1. Charcoal for foundry or 
forge 
> Coke for foundry 
s. Forge 
COPPER 
1. Pigs, for casting alloys 
2. Sheets, 8 to 25 American 
gauge, 30 by 60 in., selected 
sizes 
Tubing, outside diameters, 
Ma, 4. “a, %, and % in.; 
thickness of wall, Yo in.; 
lengths, 8 to 12 ft., selected 
sizes 
Wire, soft, 2 to 20 American 
gauge, in coils. Also in “4, 
Y%, and 1 Ib. spools, sizes 16 
to 36, English gauge. selected 
sizes 
CORE 
1. Compounds 
2. Flour 
1. Paste 
4. Oil 
5S. Wax-vent wire 
CUTTING COMPOUNDS 
FIREBRICKS AND CLAY 
for foundry 
FIRE HANDLES — assorted 
sizes 
GRAPHITE — for foundry 
IRON — pig, for foundry 
LACQUER — transparent and 
colored, for finishing 
NUTS —S.A.A., acorn cap, cas- 
tellated, square, bexagon, joint, 
and wing, selected sizes and 
kinds 
OIL 
1. Boiled linseed 
2. Lubricating 
3. Quenching and hardening 
PACKING 
Round, sheet, square, or tubular 
PAINT — black asphaltum 
PINS 
1. Cotter, %e to %-in. diam 
from \% to 2 in. long 
2. Flask, for flask repairs 
3. Taper, Nos. 0 to 6, 4% to 
2 in. long 
PUMICE POWDER 
RIVETS 
1. Copper, with burrs, Nos. 7 
to 14, lengths, 4% to \% in., 
selected sizes 
Iron, No. 14 gauge to “oe 
in., flathead or button head, 
% to 1 in. long, selected 
sizes 
Tinners’, flathead, 8 oz. to 
16 tb, either tinned or 
black, selected sizes 
SAND 
1. Molding, in 350-lb. barrels 
or 800-lb. casks 
i 350-lb. barrels 


1. F.H. or R.H. iron or brass, 
selected sizes and kinds 
2. Cap and machine, iron or 








Teachers pet... 


HOSSFELD 
UNIVERSAL IRON BENDER 


Wrenchiess Type — Model +1 
Bends Flat, Round, Bar, Angle, Pipe 


HUNDREDS of shop instructors in voco- 
tional training departments of schools 
and municipal, state and government 
institutions ore sold on the merit and 
utility of the Hossfeld Bender. Their 
maintenance departments, too, recognize 
it as practical and indispensable in the 
shop as a bench vise, capable of replac- 
ing a half dozen special machines. Proved 
in thousands of factories and repair 
shops as well, the Hossfeld Bender will 
neotly, quickly and accurately teach your 
students the 101 different bending jobs 
thet they will be called on to perform 
ce and producti 
bender — specify 





SPECIFICATIONS 


4] Capoten 

Standard Condvit— up te 1%" 1.0. 
Heavy . Direct on Center Pin; ““U"’ 
Bends on Com Dies, 3% « 7/16" flat or 
%" Round or Square 

Sharp Square Bends — 3” x %" Cold 
Ornamental tron Work — 2” « 3/16" Fiat 
or Ye" Round or Squere, Cold 

Bye Bolts — 4)” Rownd or Square, Cold 
Angle tron — 14" x 1%" « , Cold 
Automobile e — I" «%", Hot 
90° Bends on t, Heavy _o 
Stenderd Pipe — 1" Cold 





GET THE FACTS! 
Write teday fer illus- 
trated bulletin. 











HOSSFELD MFG. CO. 


438 W. Ard Street Winona, Minnosote 
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brass, selected sizes and 
kinds 


3. Set, head and headless 
SOLDER — acid or rosin core; 
bar, or solid wire 
SOLDERING PASTE OR 
SALTS 


STEEL 
1. Bessemer, rod, 4, to i 
by 64ths, in 4-ft. lengt 
selected sizes 


. Bars, cold rolled, % to 
in. thick, %4 to 2 in. wide 
12-ft. lengths, selected sizes 

. Drill rod, letter sizes, A to 
Z, number sizes, 1 to 80, in 
3-ft. lengths, selected sizes 

. Rods, hexagon and square, 
cold rolled, 4 to % in., in 
12-ft. lengths, selected sizes 

. Round, cold rolled, diam- 
eters % to 1 in., lengths 12 
ft., selected sizes 

. Sheet, black, Nos. 18, 20, 22, 
24, 26, 28, U. S. gauge; size 
of sheets, 24, 28, and 30 in. 
by 96 in. 

. Sheet, galvanized, Nos. 18, 
20, 22, 24, 26, 27, and 28, 
U. S. gauge; size of sheets, 
24, 28, and 30 in. by 96 in., 
selected sizes 

. Threaded rods, Nos. 6 to 10, 
in 12-in. lengths, Nos. 12, 14, 
% in., and Mg in,, in 24-in. 
lengths, selected sizes 

TIN 
1. Pigs, for casting alloys 
2. 1C, 1X, 20 by 48 in. 
3. XX, 20 by 48 in. 
WASHERS AND BURRS 
1. Copper burrs, Nos. 3 to i4, 
in 1-lb. boxes 
2. Iron burrs, Nos. 3 to 14, in 
1-lb. boxes 
3. Brass washers, %g to % in. 
by 16ths 
4. Iron washers, 4,4 to % in. 
by 16ths 
WELDING FLUXES 
WELDING RODS (all rods 
come in 24-in. lengths) 
i. Brazing, “Ye, %, and %¢-in. 
diameter 


2. Cast aluminum, %g¢, 4, and 
\%-in. diameter 

3. Cast brass, %g, and %-in. 
diameter 


4. Cast bronze, %-in. diameter 
5. Cast copper, %@ and %-in. 


rT 
6. Cast iron, Me, “, Ye, and 
}4-in. diameter 
7. Low carbon steel, 4%, “%e, 
and %-in. diameter 
WHITE LEAD — for machine 
shop 
WIRE 
1. Annealed, 16 to 34 W and 
M gauge, selected sizes 
2. Coppered market, 5 to 18 W 
and M gauge, selected sizes 
3. Coppered spring, 2 to 18 W 
and M gauge, selected sizes 
4. Galvanized, 5 to 18 W and 
M gauge, selected sizes 
5. Piano, Nos. 2/0 to 36, se- 
lected sizes 


6. Tinned, 16 to 24 W and M 
gauge, selected sizes 

7. Wool, Nos. 0 to 3 in 1-lb. 
packages, selected sizes 


ZINC 
1. Pigs, for casting alloys 
2. Sheet, Nos. 4 to 14, sheets 
36 by 84 in. 


the best 
is the 





METALWORKING 
MACHINES 


O'NEIL-IRWIN MFG. CO. 


351- 8th Ave. - Leke City, Minn. 


cheapest 


BENJAMIN FRANKLIN 


DI-ACRO SIMPLICITY makes possible 
student tooling of one Di-Acro Bender 
for forming metal rods, tubing, angles, 
channels and flats. Five models alow 
selection of the Di-Acro Bender that 
fits exactly your shop needs. 


DI-ACRO CONSTRUCTION is to indus- 
trial standards. The Di-Acro Brake, 
the busiest basic machine, provides 
trouble free box and pan forming for 
even the greenest beginners. All ten 
Di-Acro Brakes have the quality 
construction that outlasts students, 
class after class. 


DI-ACRO PRECISION is evidenced in 
student projects formed with Di-Acro 
machines. Smooth contours can be 
formed in 16 gauge steel with one 
easy pass through the Di-Acro Roller. 
Each of the eight Roller sizes performs 
to die accuracy. 


DI-ACRO SPEED rivals that of r 
machines. Di-Acro Shears rapidly cut 
strips as narrow as .025” to a .001” 
tolerance from 16 gauge steel. Pour 
models, widths to 24”. 


Write for free Specification Sheets 
which will assist you in ordering. 


See Di-Acro Exhibit, Booths 9 & 10 AIAA, Atlantic City, April 26-29 
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HEATING AND VENTILATING 
TERMS 


(Continued from page J8A) 

Effective Temperature: An index of 
the degree of warmth felt by the hu- 
man body under the influence of a com- 
posite of ambient temperature, humid- 
ity, and air movement 

Embrittlement: Breaking down of 
metal of boiler, usually caused by caus- 
tic water. 

Fire Box Boiler: A boiler with the 
fire box inside. The fire box is sur- 
rounded by water except at the bottom, 





and in some cases even the bottom in- 
cluding the ash pit is surrounded by 
water 

Furnace: The fire box. 

Furnace Baffle: A deflector made of 
firebrick or reflecting tile placed in the 
heat stream to direct it against heating 
surface of the boiler. 

Fuse Plug: A plug made of some 
material that will melt at a low 
temperature. It is usually placed in the 
crown sheet or just above the top row 
of fire tubes in the flue sheet. If water 
gets dangerously low the plug should 
melt so that escaping steam tay extin- 
guish the fire 


Building standard commercial motors gives students actual experience with motor design. 


Motor design easily understood 


Students “learn by doing” with versatile G-E motor construction kits 


Having the student build his own motor 
is the easiest and most practical way to 
teach motor design and construction. At 
the same time, G-E motor construction 
kits give your students valuable experi 
ence in working with production line parts 
to build a complete motor for use on 
home and school machines. 

The student winds the coils, tests the 
windings, and assembles all mechanical 
parts. Machine-tooled parts reduce work- 
ing time and permit the student to con- 
centrate on electrical work and principles. 

For more information about G-E motor 
and generator construction kits contact 
your nearest G-E Apparatus Sales Office 
or write for Bulletin GEC-675 to General 
Electric Co.,Sect.688-3,Schenectady,N.Y. 


Construction kits are available for motors with 
the following ratings: 

Y% hp 115 volts single-phase capacitor type 

Ye hp 115/230 volts single-phase capacitor type 
Yo hp 220 volts three-phase squirrel-coge 

300 w 125 volts d-< generator or motor 





YOUR COPY of this 
16-page bulletin, 
GEA-5526, containing 
information on the 
specially designed 
G-E Educational 
Equipment for electri- 
cal leboratories is 
available on request. 











GENERAL @® ELECTRIC 


F.R.T.: Abbreviation for fire return 
tube. 

F.P.M.: 
minute. 

Gusset Stay: A flat bar riveted to 
angle irons on boiler head and girth 
plate to support the boiler head. 

Gas Steam Radiator: A self con- 
tained heating unit. It has a small boiler 
cast in the base of the radiator and a 
gas burner under it. Steam generated in 
the base heats the radiator. 

Header Drip: A pipe leading down 
from the steam header to the return line 
to drain water from the header. This 
pipe is sometimes called an equalizer. 

High Pressure Boiler: A boiler built 
to carry over 15 pounds pressure per 
square inch. 

Head Room: Height above grates to 
crown sheet or cooling surface. 

Heating Surface: Surface of boiler 
or furnace exposed to heat from furnace 
on one side and in contact with heating 
medium (air or water) on the other side. 

Hand Holes: Holes fitted with plugs 
in the outside boiler shell, usually at the 
bottom of the mud leg, to facilitate 
cleaning and inspection. 

Humidity: Moisture in the air. 

Hygrometer: An instrument used to 
measure relative humidity. 

H.R.T.: Abbreviation for horizontal 
return tube. 

Indirect System: A system where the 
heating units are outside the rooms to 
be heated and the heat is carried 
through ducts by an air stream to the 
rooms. 

Insulation: Covering made of low 
conducting material to prevent heat loss 
by radiation from pipes, boilers, etc. 

Latent Heat: The quantity of heat 
required to change the form of a sub- 
stance without raising its temperature, 
i.e., ice to water or water at 212 degrees 
to steam at 212 degrees 

Low Pressure Boiler: One having a 
pressure up to 15 pounds, 

Manhole: A hole in the boiler shell 
large enough for a man to enter for in- 
spection, cleaning, or repairs. 

Mixing Dampers: Dampers in air 
ducts, arranged to regulate the mixture 
of cool and warm air. 

Mb.: Symbol meaning 1000 B.T.U. 

Mbh.: Symbol meaning 1000 B.T.U. 
per hour. 

Peripheral Speed: Speed in F.P.M. 
of extreme outer edge of fan blades. 

Recirculation: Using same air over 
and over again. Little or no fresh air is 
added. 

R.P.M.: 
per minute. 

Reducing Valve: A valve operated 
either by a diaphragm or a piston that 
will reduce the pressure of steam, water, 
or air in a pipe. It is often used when 


Abbreviation for feet per 


Abbreviation for revolutions 


(Continued on page 48A) 
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SPECIFY 


AND GET THE EXTRAS IN 





THE 
PLASTIHEETER 
ELECTRIC 


Ne, 15 


Designed for Use in Plastic Courses 
in the School 


The HOTPACK PLASTIHEETER is oa 
strip heater designed to heat sheets of Plexigioss or 
locte until they become soft and pliable for shaping 
to the form desired. it is essentially used for straight 
line bends or folds and is capable of heating sheet 
moterial up te “4” thickness in from 30 seconds to 
4 minutes depending on the thickness of the material. 
As the material does net come inte contact with the 
heating element - the platen remains cool, there 
is neo p ting mark-of on the sheet 
Shy Serr Aone 
ween Ne. Working Spece Overall Size 
19"Lxs wer AH 21" Lx7"Wad'"H 
1 30" LxS”Wx2'"H 32" x7" Wd," 
Wattage Shipping Price F.O.8 
115 Volt Weight Phila. 
5s 200 W 4 ibs. $15.00 
350 W 6 ibs. $25.00 


commercial type 








ELECTRIC 
CERAMIC 
KILNS 


Ne. 7004 

1. Eye level controls — pilot light. 2. Built-in 
pyrometer for visible accurate temperature in- 
dicati 3. Handles are cool to touch. 4. Con- 
trol switch — low, medium, and high heat for 
even distribution. 5. Special insulation holds 
heat and prevents scorching of table top. 6. 
Maximum temperature 2050° F 

SPECIFICATIONS 

Interior Shelves 

Sire Furnished 
Ox Ox 5," 1 
ox Ox 11” 2 
12" a1 2x11” 2 
19x15" x16" 3 4 hres 
12”%x12"« SY" 1 4 bes. . 
Enomeling on copper con be efficiently fired on 
our models Ne. 7006 and 7009. 





Price 


Model 
N. F.0.8. Phila. 
$ 65.00 


Approx 
Time 
3 hws 
4 hes 
3 hes 


ELECTRIC 
HEAT TREATING FURNACE 


For Hardening, draw- 
ing, tempering and 
annealing or normal- 
izing of dies, punches, 


gages, fixtures or 
other parts are per- 
formed readily with 
these redesigned Hot- 
pack Electric Box 
Furnaces. 


This new Hotpack 
Electric Furnace is fast 
heat-built fer continu- 
ous use from 300° F. 
to 2000° F. Wt is the 
only Furnace equipped 
with Automatic Contro! 
ling-indicating Pyrom- 
eter and aiso with 
Limistat contro! in this 


price field. No. 7077 


SPECIFICATIONS 


Current 


Medel 
Cheracteristics 


Interior Size 
w.d.H. 

Ox Ox 54%" : Vv AC 15 Amp 

o"« O%x11” 

12 nt 2" all” 

15 x15"n16\" 

12/x12"x 5%" 


7076 
7074 
7075 
7077 
7079 





CONTROLLED 


TEMPERATURE KILN FOR 
ENAMELING ON COPPER 


No. 7066 


These units provide manual adjust- 
ment of temperature for kilns. They 
may be regulated so that current may 
be supplied to the kiln for any per- 
centage of time per minute. This 
method of selection provides exact tem- 
perctures because the slightest move- 
ment of the control knob will vary 
the time of input, thereby raising or 
lowering the temperature as desired. 
1.0.8. Phile, 
$140.00 
100.00 


Interior Size 
12x12" x5\2" 
8x5" 


Model 
7069 
7066 8x 








SEND FOR COMPLETE 
DETAILS AND NEW 
CATALOG 


UY 





Nenjsuck KILN KIT 


EVERYTHING YOU NEED 
TO MAKE THIS 
PROFESSIONAL LOOKING 
ELECTRIC KILN 


LARGE 
CHAMBER: 


12” deep, 11” wide, 
9% high 


YOU GET: Illustrated 
instruction Manval, 
Insulating Back Up 
Material, insulated 
Cover and Handle, 
Wire — Screws — 
Terminal Boord, in 
sulating Brick — cut to size, Sheet Metal Case — 
welded and painted, Hotpack Heating Elements, 
wired, 15 amps — 115 volts — Ready to install 


Prices Including Freight and Crating: 
East of Denver — $48.00 
West of Denver — $55.00 


YOU NEVER FORGET to turn 
off your kiln with the 


HOTPACK 
LIMITOR 


Plug-in Type, 115 v 
$14.95 
Wire-in Type, 220 v 
$27.95 


PLASTIC PRE- 
HEATING EQUIPMENT 


ELECTRIC PORTABLE OVEN 


For preheating Methy! 
Methecrylate in sheet 
or rod form we 
is necessary main- 
tein even tempere- 
ture throughout the 
sheet, especially de- 
sirable in compressed 
alr, vacuum er pres- 
sure forming = tech- 


niques. 
The Oven is con- 


trolled by a newly 
developed therme- 
static control, sealed 
in and conveniently 
pleced on the front 
panel, of the Oven 
Wt can accurately be 
set at any desired 
temperature where oa 
quick rate of heat 
vp to 36° Ff. is No. 600 
desired 
Due to the Aluminum Construction, the Oven is very 
light in weight and con be carried from room or 
project to project. As it operates on 110 volt AC or 
DC, it con be plugged into any 110 volt receptacle 
SPECIFICATIONS '.0.8 

Woatta Philo 
110 AC- 

7 


1400 





Interior 
Mode! Size 
600 12°Wal2"Oxt 2°H 
24Wal 2” Ox 2° 


INC. 


Maas 


‘COMPANY, 


PHILADELPHIA 


THE ELECTRIC Zoya 


5067 COTTMAN AVENUE 
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HEATING AND VENTILATING 
TERMS 


(Continued from page 46A) 


groups of buildings are heated from a 
central plant, to reduce the pressure 
where the branch main enters each 


Retort: The box in the furnace at the 
end of the delivery tube of underfeed 
stokers. It receives the green coal and 
passes it up to the fire bed. 

Relative Humidity: The amount of 
moisture in a given volume of air at a 





given temperature compared to the 
amount it will hold. It is usually ex- 
pressed as a percentage of the minimum. 

Steam Gauge: An instrument to in- 
dicate the pressure per square inch in 
the boiler. 

Safety Valve: A valve on a short 
pipe connected directly to the top of the 
boiler to relieve all above the safe work- 
ing pressure. It is sometimes called a 
pop-off valve. 

Steam Header: The large horizontal 
pipe above one or more boilers, to which 
all of them are connected, and from 
which the steam mains lead off. 

Steam Trap: A device used to drain 


HAND-I-HACK™ portable power hack saw 


HAND.-I-HACK eliminates the sweat and un- 
productive cost of manual hacksawing. Rugged— 
light in weight—Hand-I-Hack can be carried 
anywhere in the shop to cut bar stock, angle 
iron, flexible metal tubing, thin-wall tubing— 
even 4” I-beams. 


Cuts of any ongle up to 45°. 


Attached to the work, it saws in any position: 
horizontal, vertical, angular, upside down. One- 
quarter HP motor plugs into wall socket. Motors 
available for all standard circuits. 


Cuts are accurate —saves stock. First cost is low 
—operating and upkeep cost negligible. Another 
saving: uses low-cost high speed hand blades. 


@ Write for catalog and name of dealer. 


TM, Reg. U.S. Pat. on. 


[I Life ~ROLLWAY CORPORATION 


condensation from radiators, mains, 
risers, etc., without allowing steam to 
pass. The valve is operated by either a 
float or an expanding unit. The latter is 
called a thermostatic trap. 

Stay Bolt: A long bolt that ties the 
shell and furnace plates of a boiler to- 
gether. They hold the furnace in place 
and prevent flat surfaces from bulging. 

Stoker: A mechanical fireman. 

Safety Clutch: A device to release 
the motor on a stoker, when the fire 
tube gets choked or clogged up. 

Shearing Pin: A device used for the 
same purpose as safety clutch. 

Split System: A system using both 
direct and indirect heating units for 
heating the same room. 

Stationary Grates: Ordinary bar 
gates that are immovable. 

Shaking Grates: Grates that can be 
shaken by a bar outside the furnace. 

Scale: Mineral salts that have been 
precipitated on the tubes and furnace 
plates of a boiler, hindering the heating 
of the water. 

Sensible Heat: Heat imparted to a 
body that will cause the temperature of 
the body to rise. 

Tuyere Block: A casting set around 
the top of a retort. The forced draft 
supplying the fire comes through its 
ports. 

Tempering Coils: Large heating coils 
placed in the entrance of the fresh air 
stream where it enters the building, to 
raise the temperature of the fresh air. 
They are sometimes called blast coils. 

Thermostat: Thermometer or heat 
register designed as a regulator for 
steam, air, or water flow. 

Try Cocks: Pet cocks on water 
column to check level of water in boiler 

Up Draft Boiler: A boiler where the 
draft travels upward through the grates 
and fire bed. 

Volatile Matter: Combustible oils 
and gases that distill out of wood or coal 
when heated. Unless they are burned, a 
considerable portion of the heat value 
of the fuel is lost. 


| Hews Motes 


INDUSTRY ASSISTS EDUCATION 


Time, in its January 24 issue, gives the 
following interesting information: 
General Motors adds $2,000,000 to the 


being 
training, fellowships, and research. 
Ford Motor Company finances about 70 
ips a year for the sons and daughters 
of employees and also gives $500 annually to 
each private college or university the students 
happen to choose. 

The Gulf, Mobile & Ohio Railroad has given 
more than $185,000 since 1951 to private col- 
leges along its route. 

DuPont now pours $2,500 grants into the 
chemistry departments of fifty different 

(Continued on page 54A) 
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: 


Pageant 
makes 


pertect 


“ 





WITH Movies, home-economics classes can 
“learn by doing” faster and better because 
they learn by seeing and hearing first. 

And school economics also benefit with 
16mm. Kodascope Pageant Sound Projec- 
tors. For only permanently pre-lubricated 
Pageants by-pass the trouble spot of im- 
proper oiling, main cause of projector break- 
downs and repair bills. 

Besides saving you money, here are some 
more ways a “Pageant makes perfect” for 
your school. 

Comfortable sound is delivered by true- 
rated amplifiers and matched speakers. You 
can focus the sound-scanning beam to get 
the most from any optical sound track by 


Kodaslide SIGNET 500 
new Projector, Filmstrip Model 


W's completely new! And it has the smoothest, 
surest, fastest fim-advance ever designed! 

For brighter, sharper pictures, it has the Kodek 
Ektenon Projection Lens (//3.5 or {/2.8), Lumen- 
ized lens-and-condenser system, and alumi- 
nized gloss reflector. Shows 2 « 2 slides os well 
os Memstrips. 

Only $98, with £/3.5 lens. Ask your dealer te 
de its ing efficiency. 





adjusting the Pageant’s built-in Fidelity 
Control. And the bass and treble controls 
on 15-watt Pageant models even help you 
overcome “‘boominess” or “deadness”’ in 
extra-large rooms. 

Audience attention is aided by silent, non- 
distracting Pageant operation. Simplified 
low-speed nylon gearing makes it quiet. And 
permanent pre-lubrication keeps it that way. 

Clear, sharp focus in all center and corner 
screen areas is assured by a built-in field- 
sharpening element. 

And Pageants are easy to set up and run. 
This, combined with unusually rugged con- 
struction, greatly reduces the danger of 
damage from inexperienced operation. 


“Central California educators have found 
projector lubrication unnecessary, inef- 
ficient, and time-consuming—that's why 
more new Pageant Sound Projectors are 
being sold here than any other.” 
Cleude Level, Jr. 

Fresno Camera Exchange 

Fresno, California 


1 
Pleate send name of nearest Kodak 

| Audio-Visual Dealer and your new 
catalog on 

| (] Kedescope Pageant Sound Projec- 


| tors, 16mm. 
(_] Kedaslide Signet 500 Projector, 


NAME 


Kodak 


Fine projection is needed under many dif- 
ferent conditions, and that’s why there are six 
different Pageant models—all newly rede- 
signed. Some give extra power and sound 
control for poor acoustical conditions; some 
give extra-bright pictures in hard-to-darken 
rooms. Four models provide easy, single- 
case portability. Prices start at $425 (subject 
to change without notice). 

Your Kodak Audio-Visual Dealer will be 
glad to demonstrate this versatile line and 
help you select a model tailored to your in- 
dividual needs. He also has a new color cata- 
log for you, giving full details on the new 
Pageant line. See him soon, or just mail us 
the handy coupon below. 


WHAT A-V EXPERTS SAY ABOUT PAGEANT PRE-LUBRICATION 


“In my book, the lifetime lubrication fea- 
ture of the Kodascope Pageant puts this 
projector lengths ahead of the field. It's 
the most important improvement in 
sound-projector design in many a year.” 
£. $. Moore 

The S. Spencer Moore Ce. 
Charleston, W. Va. 


EASTMAN KODAK COMPANY, Dept. 8-V, Rochester 4,N.Y. ”""? | 


TITLE it 





ORGANIZATION 
STREET 











| Filmstrip Model 
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Woodworking Equipment, Tools, and Supplies 


These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

If possible, each shop should 
have access to a projector, so 
that slide films, and silent, or 
sound movies, may be used by 
the students in the industrial arts 
and vocational education courses 
BENCH 

1. Shop, with hardwood tops, 

1% in. or over in thickness, 
the top to project far enough 
to allow a rapid-acting or 
continuous-screw vise to be 
attached. 

It may be well to order a 1- 
in. birch or maple board 
wide enough to cover the 
working face of the bench 
at the time of buying the 
benches. This board can 
then be fastened to the top 
proper with screws and may 
be conveniently replaced 
when worn, The benches 
should be made of thor- 
oughly kiln-dried lumber 
throughout, They may be 
either plain or of 6-drawer 
type 

2. Glue 

3. Stain, with metal-covered 

top 

4. Teacher's demonstration 
BOOKCASE 
BULLETIN BOARD 
CABINETS — wood or metal for 

filing class records, instruction 

sheets, drawings, finishing ma- 
terials, hardware, small tools, 
supplies, etc. 
CHAIRS — teacher's and tablet 
arm 
CHALKBOARD — permanent or 


portable 


AWLS — brad, assorted sizes 


BEVELS 
1. Protractor 
2. Sliding T, 8 in 
BITS 
. Auger, %e@ to 1 in., inclusive, 
by 16ths 
. Auger, %e in. to % in. in- 
clusive, by 16ths 
Braces, ratchet type, 8-, 10-, 
12-, or 14-in. sweep 
Countersink, for wood, rose 
pattern, % in, and % in 
. Dowel, square shank, % in., 
“ze in. % in., % in. % in. 
Expansive, % in. to 1% in 
Expansive, % in. to 3 in. 
Forstner, square shank, '4 
in. to % in. inclusive, by 
1oths 
Serew driver square shank, 
4 in., %e in. % in 
Twist drill for wood, square 
shank, “mg in. to % in. in 
clusive, by 16ths 
11. Twist drifl, straight shank, 
Yg to % in., inclusive, by 
S2nds 
BLOWTORCH 
BROOMS 
BRUSHES 
1. Bench duster, 10 in. 
2. Floor 


CORE OVEN — for patternmak- 
ing class 


ng 
DESK — teacher's, with drawer 
compartments 
FURNACE — for 
metals (for patternmaking 
class) 
GLUEPOT — 1 qt. or 2 qt., elec- 
tric, gas, or steam heat 
GLUE WARMER OR COOKER 
~—1- to $-gal. capacity 
GRINDER 
1, Automatic knife,  direct- 
motortype. Size to suit larg- 
est knife used in school shop, 
complete with water pump, 
grinding wheel, and auto- 
matic stops 
. Bench, hand or power 
. Bench, motor-in-head. Mo- 
tor bearings to be com- 
pletely housed, wheels to be 
equipped with safety flanges 
and carefully guarded 
throughout. One fine-grit, 
and one coarse-grit wheel 
. Revolving oilstone, pedestal 
type, with one fine and one 
coarse oilstone 
JOINTER 
1, 6- or 8-in. portable jointer. 
Table to be fitted for rab- 
beting. Safety-cylinder type, 
equipped with safety guard. 
. 12, 16, or 18 in. direct mo- 
tor drive, ball bearing. Cyl- 
inder to be of safety-head 
type. Table to be fitted for 
rabbeting. Jointer to be 
equipped with safety guard. 
LATHES 
1, 6- to 16-in. motor-in-head, 
motor-in-base, or belt-driv- 
en speed lathe, to take 24, 
36, 48, 60, or 72 in. between 
centers, Each to be complete 


melting soft 


with cup center, spur center, 

faceplate, rosette chuck, tool 

rests, and center drift for 

head block. 

. Patternmakers’, with 

ee provision. Lathe to 
of direct-motor-drive 

wen equipped with variable 

speed motor, faceplates and 

floor stand. (For pattern- 

making class) 

MORTISER 


1. Direct-motor-drive, or belt- 
driven, hollow-chisel mor- 
tiser, foot feed. Table to be 
of the tilting type with 
hold-down clamps and stop 
rod, 

2. Portable, vertical, hollow- 
chisel mortiser, bench type 

PLANER — 12, 18, 20, 24, or 30- 
in., motor or belt driven, sin- 
gle-surface planer. Safety-head 
cylinder, three-knife type, fitted 
with good-trade steel knives. 

Knife-setting and jointing de- 

vice complete with bar should 

I ee on machine if pos- 


SANDER 
1. Belt, direct motor drive 
2. Disk, motor or belt driven 
3. Oscillating spindle, motor 
driven 
4. Portable, hand-plane type, 


1. Band saw, 20 to 36 in., mo 
tor drive. Upper and lower 
wheels to be completely 
guarded. Table to tilt to 
45 deg. 

. Combination, band saw, 
crosscut saw, ripsaw, and 


Woodworking — Small Tools 


. Glue, round, % and \% in. 

. Glue, round, 1% in. 

. Marking, camel's hair, No. 1 
and No. 2 

. Varnish, flowing, 2 and 2% 


in. 
’ Varnish, fiat, 4, 34, and 1 


in. 
BURNISHERS — oval or round 
CAN OPENER 
CARVING TOOLS 
1, Sets containing 6 tools 
2. Sets containing 12 tools 
CHISELS 
1. Cold, machinists’, +4 and 
\% in. 
2. Mortising chisel and bits, 4 
to %& in. by 1éths 
’, Socket firmer, bevel edge, 
%, “4, 4, M, 1, and 1% in. 
4. Socket firmer, plain edge, 
%, %, and 1 in. 
5. Tanged firmer, bevel edge, 
“, My Yu, My 1, and 1% in. 
CLAMPS 
1. Bar, 24, 36, 48, and 60 in. 
2. Hand-screw, 4, 5, 6, 7, 8, 10, 
12, and 14 in. 
DIVIDERS — wing, 6 in. and 
10 in. 


DOWEL PLATE — 6 in. long 
DOWELING JIGS — with bush- 
ings 


DRAWKNIVES — 7 in 
DRILL 
1. Automatic hand, with 8 drill 
points 
2. Chuck, 0 to % in. 
3. Hand, 0 to % in., for round- 
shank drills 
4. Star, for concrete. 4% and 
% in 
FILES 
. Auger bit, assorted, 6 in. 
. Cabinet, 8 and 10 in. 
. Card and brush 
. Flat, wood, 10 in. 
. Mill, bastard cut, 12 in. 
. Round, bastard cut, 12 in. 
. Taper, slim, 5% and 7 in, 
FIRST-AID CABINET AND 
SUPPLIES 
GAUGES 
1. Bit, adjustable 
2. Jointer 
3. Marking, metal or hardwood 
4. Mortise, metal or hardwood 
5. Panel 
GLASS CUTTER 
GOUGES 
1. Tanged firmer, outside 
ground, 7 so Mi, May 
M4, and 1 in 
2, Tanged firmer, pap pound, 
—"* %, M4, yY, M4, and 


mortiser. —— to be 
completely guarded 

. Cutoff, pedestal or swing 
type to be fitted with 12, to 
16-in. saw 

. Filing machine, direct motor 

ive 

. Jig, direct motor or belt 
driven 

. Portable band saw, 14 to 20 
in. ball bearing, motor 
driven 

. Saw bench, directly con- 
nected to motor, and to 
have both rip and crosscut 
saws. Rip and _  crosscut 
guages also to be provided 

. Universal saw bench, 14 to 
16 in., motor driven 

. Variety saw bench, motor 
driven, tilting table, with 
universal sliding table. The 
arbor is :to be fitted for a 
dado head, and the table is 
to be slotted accordingly. 
The saw is to be equipped 
with ripping fence and miter 
cutoff gauges 

SHAPER 
1. Motor drive, single or dou- 

ble spindle. Table to be 
equipped with removable 
center plate. 

. Portable shaper or router 
with a suitable selection of 
cutters 

TENNONER — single end, with 
coping heads and cutoff saw 

VISES — rapid-acting or solid- 
nut type woodworking-bench 
vises, 7 to 10 in. 

WOOD TRIMMERS — complete 
with all gauges and taper pins. 
Base of trimmer to be slotted 
and laid out for degree settings 
(for patternmaking class). 


3. Spoon, 4%, 4%, and 1 in. 
HAMMERS — claw, bell faced, 
10, 12, 13, and 16-oz. 
HATCHET — bench, 4-in. cut 
JARS — earthenware, 1 qt. 
capacity 
sig < 
. Jointer, 
chine 
2. Planer, 
chine 
3. Sloyd, 3-in. blade 
LEVELS 
1. Wood, 24 in. 
2. Machinists’, 12 in. 
MALLETS — hickory, 3 by 5 in. 
head 
NAIL SETS — zg and %» in. 
points 


to fit power ma- 


to fit power ma- 


OILERS — bench, % pt., cop- 
pered, best grade 
OILSTONES 
1. 1 by 2 by 8 in. in iron box 
2. Gouge slip, medium, 44 by 
24% by % by Ne in. 
3. Gouge slip, fine, 3 by 2 by 
% by % in. 
PINCERS — 6 in. carpenters’ 
PINCH DOGS — 4, 1, and 1% 
in. 


‘Continued on page 553A) 
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Give your students the best 
training on “Oliver” machines 





. . used in over 2325 vocational shops 


STUDENTS trained on “Oliver” equip- 
ment have a decided advantage. They 
enter industry with a sound training as 
a basis for further progress, reflecting 
credit upon your instruction. Instruc- 
tors in over 2325 vocational shops agree 
that “Oliver” machines do give more for 
the dollar in performance. 


The ability to take it year after year 
without flinching characterizes “Oliver” 
machines. They are designed and built 
for industry by engineers who also know 
the needs for thorough student training. 
They have the latest safety features. 


“Oliver” machines are easy te operate. 
Students soon learn to set up an “Oliver” 
accurately. Self-locking devices keep 
machines in perfect adjustment. 


The machines shown here are but a 
few of a complete line to make your 
efforts most effective. 


METAL SPINNING LATHE 


— helpful and valuable “OLIVER” EQUIPMENT FOR VOCATIONAL SHOPS 


, / 

im any shop! Borers Mortisers Civrevier Sew Benches 
Surfacers Sraitiine Cut-off Sows 
Weed Trimmers Metal Spinni Lathes 
Bond Saws Weedturning Lathes 
Bend Sew Brozer Ollstone Tool Grinders 
Knives and Sows Electric Give Heater 


Over 2325 vocational shops use “Oliver” equip- 
; ment. Tell us the machines that interest you, and 
You can spin besutiful es well as rtp J ‘ we'll send you bulletins containing full details. 
useful vases, cups, trays, ete 
from pewter, copper, bronze, alu- 
minum and other sheet metals. The 
“Oliver” Neo. 159-M Metal Spin- 
ning Lathe is precision built with 
extra heavy bearings to endure 
rugged service. It has ball bearing 
variable-speed motor-driven head- 
stock and live tail center. Swi 
12” diameter, 24” between —— 4 OLIVER MACHINERY co. 


Lathe can also be used for turning , GRAND RAPIDS 2, MICHIGAN 


weod and light metals. 
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BOTH STATE-ADOPTED IN| 
TEXAS and TENNESSEE 


INDUSTRIAL ARTS 
WOODWORKING 
it's COMPLETE — covers every proce- 
dure trom stock selection te projec 
completion, step-by-step. it's tasy To 
USE — hos 4 _mojer parts for canna 


hand weodworkh basic ~~ A 
feels weed and weed 
@ variety of well-designed, mod- 
on end ‘different’ ejects. 476 
lustrations 5 questions 
FPEIRER (Book 2! in coupon! $2.% 





ADVANCED WOODWORK | 
& FURNITURE MAKING 


The UP-TO-DATE textheck that co- 
ordinates teaching with B... popular 
small-size power tools MOOERN 
furniture _yles Tells noe TO oO IT 
_ , wees ond care 
of ‘tools end “machines. Tells WHAT | 
TO MAKE — hundreds of thought star- 
ters. Ulvetretes and describes wees of 
power teols, including HGS. FERRER 
(Book 22 in coupon) $3.% 








All Recently Adopted in Tennessee 


INDUSTRIAL-ARTS 
ELECTRICITY 
Makes electricity become “‘alive’’ and 
te the junier high bey. 
Covers all fundamentals in casy-te- 
understand fashion By ~ exclu. 
sively fer inds 
NOT @ physics book y- & - — Lue 
& ONGLE (#9) $2. 
MECHANICAL 
DRAWING PROBLEMS 
Contains ali basic information for the 
fret two years of high "- 
written specifically fer the 
arts fleid SPECIFICATIONS heonteh ver 
bel instructions LavouTs y 
graphic directions. BERG and 
qie (n4) .. $2.00 





MAKING THINGS 
OF PLASTIC 
New ideally swited for the school 
thep. Gives step-by-step procedures — 
laminating, cutting, melding, engraving 
— all processes. Hos @ multitude of 
project plans and stions Well 
iNvetrated. EDWARDS (75) $3.75 


BASIC 
BENCH-METAL PRACTICE 
The complete textbook for the begin- 
ning metols courses in the high school 
shop. Packed with brillient instruction 
photos contains section on teols | 
and equipment that's witheut equal. | 
GIACHING and FEIRER (76) $3.48 





SAFE, DEPENDABLE 


WOODWORKING MACHINES 
For the School Shop 
' 


new, streamlined 
mochine. Features 
mechons- 


col design. pense 
moterial 16” 


36”, horizontal copecity 3" 
20", vertical ary un r 

der quide |i" 

32°, end 36” ~<A 1 
evailable 


| 
SHAPER — 1" diometer spindle, 
with 4'4” vertical adjustment, 36 
2 26” table, spindle weed—8,500 
RPM, floor spoce—34°237". 


Merthfeld |S 


monTupiete. a aveneseta, U.S.A. 





(7) UPHOLSTERING HOME FURNITURE Pope, $4.50 
(8) PROBLEMS IN ARCHITECTURAL DRAWING Cestle, $1.60 | 
(9) BEGINNING MECHANICAL DRAWING Roberts, $1.48 
(10) BEGINNING PROB. IN MECH. DRAWING Bennett, 96¢ 
(11) MECHANICAL DRAWING FOR BEGINNERS  Sailey, 96¢ 
(12) SHEET METAL PATTERN DRAFTING Dougherty, $2.48 


(13) TAILORING SUITS THE PROFESSIONAL WAY 


METALCRAFT & JEWELRY 


Kronquist (7214 in coupon) 

HAND-MADE JEWELLERY 

Smerson (215 in coupen).... $2.00 
ART OF TILE SETTING 


Carts & Wines (216 in coupon) $3.75 
ART OF GRICKLAVING 
Rey (217 in coupon! 


POTTERY WITHOUT A 
WHEEL 


Tyler (2218 in coupen! $1.50 
vo ME ATIVE CERAMICS 


Lester (219 in coupon) 


BASIC ELECTRICITY. 


Feiver & Williams (#20).. 


$4.50 
APPLIED LEATHERCRAFT 
Groneman 


(#221 in coupon)... .$3.95 
CTICE OF PRINT! 
Potk (222 in coupon) 
AR FOR PRINTERS 
Auble (2223 in coupen)...... 
N METALCRAFT _ 
Fetrer (2224 in coupon) 
EXPLORING 
AUTOMECHANICS 


Gienn (2725 in coupon! 





CARPENTRY 
Griffith & Cox (226 in coupon). .$2.60 | 
WEAVING YOU CAN BO. 


Allen (227 in coupon! 





NEW! fon ae 


ished. Latest, most up-te-dete 
& Slepicka (228 in coupon! 





enclosed 


CHAS. A. BENNETT CO., ine. $e Ovi | tide. 


Send book(s) circled: 


a : 7 #62 «683 
223 M 


5 
4 18 «6W6hUFCO 
%* 7 © 


C) Sead €.0.0 


, 2 oe © 6 67 
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The Sjéstrim V-iD Workbench 

is built with the same painstaking 
care which instructors of 
woodcraft are teaching their 
students. In addition it is a lesson 
in practical design and application 
of sound principles. It is 

therefore uniquely suited for 
educational purposes. 


The Sjéstrém V-ID Workbench 
52"' long x 22" wide x 32" high 


The V-1, without drawer 


The WORKBENCH of quality: 


JOHN E. SJOSTROM COMPANY, INC. OW, ARY 4, 7), 


1712 WORTH TENTH STREET, PHILADELPHIA 22, PA. 
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PLANES 

. Block, adjustable, 6 in. long, 
1%-in. cutter 

. Circular 

. Combination, adjustable 

. Core box 

. Duplex, fillister and rabbet 

. Fore, % in., 2%-in. cutter 

. Irons, double 

. Jack, 14 in., 2-in. cutter 

. Jointer, 24 in. 

. Round, wood, 1% in. 
Router 


. Row 
. Smooth, 9 in., 14 or 2-in. 
cutter 


1. % > 

2. Side-cutting, 6 in. 

PUTTY KNIVES 

RASPS — half round, wood, 10 
in. 


1. Board 
2. 1 or 2 ft. graduated by 8ths 
and 16ths 
3. Shrink, % and %q@ in 
SAWS 
1. Back, 12 in., 14 point 
2. Band, to fit power machine 
. Compass, 10 in. 
. Coping, frames 
. Coping, blades 
. Crosscut, 9 tooth, 22 in. 
long 
. Crosscut, circular for power 
machine 
. Dado, % to 1%¢@ in. to fit 
power-saw arbor 
9. Hack, frames, 10 in. or ad- 
fustable 
10. Hack, blades, 10 in. 
11. Keyhole, 10 in., 10 point 
12. Rip, 7 point, 22 in. long 
13. Rip, circular for power ma- 
chine 
14. Set, 10 points per inch and 
finer 
15. Set, 10 points per inch and 
coarser 
16. Turning frame, 14 in. 
17. Turning blades, %« by 12 
in., 10 tooth 
18. Miter box, 24 by 4 in. saw, 
7 in. capacity at miter 
SCRAPERS 
1. Cabinet 
2. Glue, triangular 
3. Veneer, blade, 24 in. long, 
handle 11 in. long 
SCREW DRIVERS 
1. Cabinetmakers’, 4, 6 and 8 


in. 
2. Quick return, spiral ratchet 
SHOOT BOARD — and plane 
SNIPS —tinners’, forged steel, 
2%-in. cut 
SPOKESHAVES — adjustable, 
raised handle, 10 in. long 
SQUARES 
1. Combination, 12 in. 
2. Try, iron handle, 8 in. 
3. Framing, 2 ft. 
a x FIGURES — hand cut, 


TAPELINE — 50 ft, steel 
TRAMMEL POINTS — adjusta- 
ble metal frame, steel points 
TURNING TOOLS 

1. Calipers, 6 in. 
outside 


4. Round point, 4, %, and 
M4 in. 

5. Spear point, %, iy, and M% 
In. 

6. Syme point, 4, 4%, and 4 


7. Turning chisels, 14, 14, and 


% in. 

8. Turning gouges, '4, 4%, and 
4 im. 

9. Turning skews, L.H., %, 4, 
and % in. 

10. — Skews, RH. %, 


2 


VISE — 3-in. jaw, anvil face 
WRENCHES 
1. Adjustable, 8, 10, and 12 in. 
2. Headless setscrew 
3. Pipe, 10 and 12 in. 
4. S type or open-end type to 
fit % in, to 1-in N.C, nuts 


Woodworking — Materials and Supplies 


ALCOHOL 

BENZINE 

BRADS — %, %, and % in. No. 
20; % and % in. No. 19; 1 
in. No. 18; 1% and 1% in. 
No. 16; 1% in. No. 15; 2-in. 
and 2% in. No. 14 

CARBON PAPER — black 

COLORS — dry: burnt sienna, 


burnt umber, cobalt blue, 
chrome yellow, drop black, 
lamp black, Prussian blue, raw 
umber, Vandyke brown, and 


vermilion 

COLORS — ground, in oil or 
japan; burnt sienna, burnt 
umber, cobalt blue, chrome yel- 
low, drop black, lamp black, 
Prussian blue, raw umber, rose 








lake, Vandyke brown, and 
vermilion 

DECALCOMANIA 
TRANSFERS 

DOWEL PINS AND PLATES 

DOWELS — hardwood, 3-f%. 
lengths, 4, “es, %, %, and 
% in. 

(Continued on page 54A) 
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walnut, white pine 

In ordering pine, mill run, kiln 
dried will be found suitable for 
carpentry, while short, select, 
kiln dried, 4 in. and wider or 
No. 1 shop common, kiln dried 


HOOKS 


2. Liquid 
1. And eyes 


HARDWARE — Brackets, but- 
tons, butts, casters, catches, 2. Cup 
chain, chest corners, chest trim- 3. Screw 
mings, corner braces, corner 4. Sa 


(Continued from page S5A) 


ENAMEL 
1. Selected colors 


2. Undercoater Square screws 
LACQUER — black, clear, cobalt 


FILLERS — paste: natural gold 
en oak, dark oak, and mahog 
any 

FILLETS — leather, 
in 

GLUE 


1. Casein, hide, best grade cab- 


inet 


% and % 


irons, corner plates, desk fit- 
tings, door fittings, escutcheons, 
fasteners, handles, hangers, 
hinges, hasps, holders, hooks, 
knobs, latches, lamp fittings, lid 
supports, locks, pulls, smoking- 
stand outfits, springs, stops, 
supports 


LUMBER — Ash, _ balsa, 


blue, ivory, medium green, red, 
thinner, white, and yellow 

bass, 
birch, cherry, cypress, locust, 
mahogany, maple, oak, pop- 
lar, red cedar, red gum, red- 
wood, sap gum, yellow pine, 


will be required for cabinet- 
making and patternmaking 
Hardwood for furniture, should 
be specified first and second 
grade, kiln dried, standard 
widths and lengths, or short 
lengths 








NEWS NOTES 





(Continued trom page 48A) 


campuses, and expects to give $800,000 this 
year 

The Radio Corp. of America will pay for 
26 scholarships (at $800) this year. 

Standard Oil Co. (N. J.) spread $450,000 
over 138 campuses plus $50,000 for the Na- 
tional Fund for Medical Education last year. 

Union Carbide’s plan: $50,000 for 400 
scholarships to more than 30 colleges. 

Standard Oil Co. (Ind.) gave more than 
$350,000 in 1954, matches its scholarships 
with equal gifts to each campus. 

U. 8. Steel last year gave $700,000 in un- 
restricted gilts 

Bethlehem Steel since 1953 has given $321, 
000 to the colleges -— if privately endowed 
of young employees completing its collegiate 
training program. 

The Columbia Broadcasting System is giv- 
ing $32,000 to the alma maters of its own 
selected executives. 


General Electric has promised to match 


every employee's gift to his own college up 


i] 


to $1,000, will spend “substantially more’ 


than $1,000,000 in 1955. 


TELEVISION SHOWS 

The Television Committee of the Los An- 
geles County Industrial Education Association, 
under the direction of Ray Cole, El Monte 
High School, has been planning television 
shows for the month of March, 1955, on one 
of the Los Angeles television stations 

The committee has been working very 
closely with Phil Essman, County Co-ordi- 
nator of Audio Visual Aids for Los Angeles 
County, in planning these shows. They have 
decided that the areas to be included will be 
Graphic Arts, Handicrafts, Automotive, and 
Metals. The metals field will depict the life 
story of a boy in the industrial-arts area start - 
ing in elementary school and going through 
high school and junior college. This story shows 
how the boy his lifework through 
the influence of industrial arts and vocational 
education. 

These shows will be sent over KNXT, 
Channel 2, Los Angeles, Calif. The tentative 
dates are March 4, Handicrafts; March 11, 
Graphic Arts; March 18, Automotive; and 
March 25, Metals 


ST. LAWRENCE SEAWAY 
DEVELOPMENT STARTED 


The first excavation contract on the Sea- 
way has now been granted. It was given to 
the Badgett Mine Stripping Corporation, 
Madisonville, Ky., selected as a consequence 
of its low bid of $1,372,800 and its ability to 
excavate 3.8 million cubic yards of earth and 
other materials on the upstream end of the 
Long Sault Canal, near Massena, N. Y. 

The first Long Sault contract will require 
the services of about 80,100 men for about 
‘4wo years. Fewer men will be required than 
might be expected because the company owns 
one piece of equipment that is rather unique, 
a 15 cubic yard dragline. This huge excavator 
weighs 650 tons, and has a bucket weighing 
14 tons when empty, and capable of carrying 
a load of 20 tons at one scoop. 

The Badgett Mine Stripping Corporation's 
bid was more than $27,000 lower than that 
of its nearest competitor, and the company 
was awarded the contract by producing a 
lower estimate than those of 26 other 
concerns. 


(Continued on page S6A) 





| DOUBLE Saw Life — Train Your Students Better 








EXCELLENT STUDENT TRAINING 


Train your students to use Foley machines. They will 
sharpened saws. Foley 
equipment is safe to operate and is widely used by 


de better work with Foley 


with 
FOLEY SAW FILING 
EQUIPMENT 


hundreds of schools, colleges, industries, Army, Navy, 


Alr Force, ete. 


FASTER SAW RECONDITIONING 


You can sharpen 4 to 6 hand saws per hour with 


VOCATIONAL REHABILITATION 


in their own business. 
Write us for full details. 


30-DAY TRIAL OFFER 


You have the privilege of using a Foley 
Saw 
and yourself its training advantages 
and operating economies. Ask us about it. 
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GREENLEE 22 SOLID- 
CENTER AUGER BITS 


Made with utmost care to 
assure free, casy boring and 
fast chip clearance. Solid 
center y hv for extra 
strength, smooth operation. 
Accurately sized, perfect 
cutting edges. *’Piastic- 
Sealed’ to reach you 
factory-sharp. Can be 
urchased singly or in 
soto bench sets and stcel 
boxes as shown at right 
also in plastic rolls) 


Better Shopwork 


Timi licemilelilem cle) 


by GREENLEE 


yREENLEE t 


CHISELS, GOUGES, , EXPANSIVE BITS, DRILLS, 
TURNING TOOLS ELECTRIC-DRILL BITS 


Various types of tang butt, Fast, casy-boring expansive bits 
socket butt and firmer chisels with positive chip clearance. Two 
with durable green plastic styles: Setfase with quick adjusting- 
or hickory handles. Out- locking feature, and Plain type. 
side and inside bevel socket Wood-boring brace drills and solid- 
gouges. Short and full-length center electric-drill bits in various 
turning tools i sizes. 


The Gaeences line also includes many other time- 
saving tools for students and shop workers: Bit 


SPIRAL SCREW DRIVERS, ; . 
Extensions, Electricians’ Bits, Tubing Benders, 
PUSH DRILLS, DRAWKNIVES Radio Chassis Punches, and many more. Write for 


: 
Free-running, fast action Gauen- free catalog No. 35-H. 


Las spiral screw drivers are avail- 

able in two models: Enclosed Spiral Kk 

for extra safety and grit-free Oper- ——= 
ation, and Open Spiral. Automatic GRE. LEE 
push drills are smooth operating ee 

with automatic spring return... 

handle holds cight drill points. 

Greencee drawknives are light in 


—— and have sturdy, rigid G R B t N L 7 T oO oO L Cc oO ‘ 


blades for accurate work 
2023 Twelfth St., Rockford, Mlinois 
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NEWS NOTES 


(Continued from page 54A) 
4A True Standard, National Bureau of 
Standards 





local "governments in weights and measures 


For information about the loan or sale of 
this film, write to the Office of Scientific 
Publications, National Bureau of Standards, 
Washington 25, D. C. 

4A 4 minute color motion picture ex- 
eons how to work with, and what can be 

with the latest in workshop materials, 


the complete line 
of quality 
vises for 


school shops 


Vises are not all alike. There are defi- 
nite reasons why Desmond-Simplex 
vises, even though they cost no more, 
give more value. 


For example, in the machinists’ 
line, Desmond-Simplex’s exclusive 
steel slide has been proven un- 
breakable in service in industry. 


Ten models and apes of wood- 
working vises, strongly constructed 
for all school requirements. Also 
drill press and milling machine vises 
and utility vises in several sizes. 


Write for copy of our new vise 
catalog ard name of your nearest 
distributor. 


Do-It-Yourself Aluminum, is available from 


Department, R: 
olds Metals a 2500 South Third St., 
Louisville 1, K 
nn ats Ge dis iemiinder of is win 
ter’s session of the Binks Manufacturing Com- 
pany's free School of Spray Painting will be 
held plant on March 7 


bers have been associated with industries or 

firms which use spray painting equipment. 
There is no cost or obligation in attending 

the Binks School of Spray Painting. Students 











utility vise 





THE COMPLETE LINE OF QUALITY VISES 
DESMOND-STEPHAN MFG. 


THE 


FoR pr 


sHOPS 
CO., URBANA, 


NN 


pay only for their living accommodations and 
their transportation to and from the school, 
located in the company’s main plant in 


Chicago. 

Write for information to Z. F. Watts, Binks 
Mfg. Co., 3122 Carroll Ave., Chicago 12, M. 

4 A fund of $291,000 for grants to uni- 
versities and colleges to help improve the 
teaching of science and mathematics was an- 
nounced today by the Du Pont Company as 
part of its $800,000 aid-to-education program 
for 1955~S6. 

There are three separate parts to this sup- 
 % of teaching. 

$75,000 for summer and winter fellow- 
ships for master’s degree training for high 
school science and mathematics teachers; 

2. $125,000 to advance the teaching of 
chemistry in 50 privately supported institu- 
tions, mostly liberal arts colleges. 

3. $91,000 nag 24 postgraduate teaching as- 
sistantships in chemistry. 

@ Disabled Korea veterans who have taken 

nal 


Proportion 
than their fellow veterans disabled in World 
War II, a Veterans Administration study dis- 
closed today. 

According to the study, 44 per cent of all 
post-Korea veteran-trainees have 
chosen high-level objectives in the professions 
and in the managerial field. 
Of the World War II disabled who re- 
ceived training, 35 per cent selected such ob- 
jectives. 


4A circular on Insulating-Windows and 
Screens, just issued by the Small Homes Coun- 
cil at the University of Illinois, states that 
double-glass windows can save as much as 
two tons of coal a winter for an average 
home, or the equivalent in gas or oil. 

Copies of the circular are available on re- 
quest to the Small Homes Council, University 
of Illinois, Urbana, Iil., at ten cents a copy. 

¢ The American Foundrymen’s Society has 
moved its offices to Des Plaines, Il. 

The $300,000 project was dedicated Novem- 
ber 18, 1954. 

4 The following six 4-H Club members 
each received a $300 scholarship award pro- 
vided by the Westinghouse Education Foun- 
dation: Joe Young, Montgomery, Ala.; Wes- 
ley Jacobsen, Petaluma, Calif.; Robert Rees, 
Coffeyville, Kans.; Charles Canada, Guilford 
College, N. C.; Mary Ann Foster, Poquoson, 
Va.; and Paul Davis, South Charleston, Va. 

4 The department of industrial arts at Long 
Beach State College, Long Beach, Calif., has 
recently moved into expanded shop facilities. 
The physical plant now includes a very fine 
machine woodworking area, hand woodwork- 
ing and crafts area, machine metal area, gen- 
eral metal area, industrial drawing area, 
graphic arts area, and radio and electricity 
area. A physical plant for transportation has 
been approved and will be placed in operation 
prior to September, 1955. 

¢ The industrial-arts teachers of yo 
Ind., are in the process of holding a series 
10 workshop meetings which are being held 
on alternate Thursdays from 7:00-9:00 p.m. 
Participation is voluntary. 

The program of the workshop is under the 
direction of Dr. A. C. Moutoux and planning 
committees made up of industrial-arts teach- 
ers. The dates of the meetings 
as follows: February 3 and 17; March 3, 17, 


Commander of the Civil Air Patrol, in Wash- 


(Continued on page 61A) 
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Industrial Arts Teachers: 


WY 
FORD’S 1955 I1.A.A. 


competition emphasizes creative 
design and ingenuity 
Are your students ready? 


Asin the past, Ford’s Industrial 
Arts Awards Program is open to 
projects of all Industrial Arts 
students in grades 7 through 12. 


@ Ford engineers 
to evaluate projects 


To stimulate the entry of 
student projects of outstanding 





creative design and ingenuity, the 
1955 Program includes the active 
participation of Ford automotive 
engineers. These engineers plan to 
review and laboratory-test pro- 
jects in each category worthy of 
further professional interest. 


As an added incentive to your 
students with such projects, six- 
teen special awards will be made. 
There will be five awards for pro- 
jects showing the most ingenuity 
... eleven awards for projects with 
exceptional creative design. 


PORTABLE 
BAR B-Q 


Vincent Antista, Long Beach, Calif. 
Outstanding Achievement Award Winner 


@ Student winners to share 
$50,000 in awards 


Prizes for winning students of 
Ford’s '55 IAA Program will 
amount to $50,000 with individual 
prizes of as much as $200. In 
addition, hundreds of these prize- 
winning errtries will be exhibited 


Baylor Spratt, Pittsburgh, Pa. 
Outstanding Achievement Award Winner 


gD 


Bob Sellick, Napa, California 
Creative Design Award Winner 


to the public in selected areas 
around the country, and in the 
Ford Rotunda in Dearborn—show- 
place of the automotive world. 


@ Winning teacher-student 
teams to be Ford's guests 
in Detroit 


Winners of Outstanding 
Achievement Awards, with their 
Industrial Arts teachers, will be 
three-day guests of the Ford 
Motor Company in Detroit. A 
few of the memorable events will 
be a tour of the gigantic Rouge 
Plant, a tour of the Henry Ford 
Museum and Greenfield Village 

. . seats at the Michigan-Michi- 
gan State Football game, October 
Ist. A banquet and presentation 
of the Awards at Dearborn Inn 
will highlight the festivities. 


Send this coupon for free IAA 
rules booklet and entry blanks 


INDUSTRIAL ARTS AWARDS 


FORD MOTOR COMPANY, 3000 Schaefer Read, Dearborn, Michigan 


Please send me official [AA rules booklet and entry blanks today. 


Name 
“coven <o” Address 
THE HEAD INSPIRES 
THE HANDS RESPOND City 
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for greater ) 
accuracy 


VENUS... 


the drawing pencil 
referred 
by professionals 


sharper, cleaner lines 
+» because the lead is 
homogenized by the exclusive 
Venus Colloidal Process.* 

The result: a lead that's 
uniformly smooth from top 
to bottom to give perfect 
drawings of tracings —no 
smudging, easily erased. 


holds point longer 

. because Pressure-Proofing® 
seals lead to the wood along 
the pencil's entire length 
That's why Venus drawing 
pencils are stronger . . . hold 
a needle point longer 


accurately 

thanks to grading by 
hand. That's why Venus, in 
all 17 degrees of hardness, 
Gives engineers the consistent 
grading they need. 
Ash for Venus drawing pencils 
at your favorite store. 


*Eaclusive Venus patent 


VENUS 


drawing pencils 


with the green crackled Anish 
Send for helpful, illustrated 


instruction brochure ‘Sketching with 
Venus Pencils,” only 25¢ and get a 


FREE Venus Drawing Pencil. 


Fee ee eee eee en eeaeeeeaee 


Dept. LA-5-55 


American Ponedl Co 
Hebotea, N. J 


weet te ( ) 
Name 
Address 


Vee eee eee eee eee meee 


Enclosed is 25 for “St with 
and my free Venus ah 


City State 


Venus” 


Degree | 


Ree ee we ee ee ceeand 


These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

If possible, each shop should 
have access to a projector, so 
that slide films and silent or 
sound movies, may be used by 
the students in the industrial 
arts and vocational education 
courses 
ADJUSTABLE-CURVE 

RULER 
BEAM COMPASS 
BENCH BRUSHES 
BLUEPRINT 

1. Frame or machine 

2. Washing trays or washer 

3. Paper tube, airtight 

4. Drying rack or dryer 
BOOKCASE 
meg =x" 

. For filing drawings 
. For storing drawing boards 
3. For storing drawing instru- 
ments 
For storing models 
CALIPERS 6 and 8 in., inside 
and outside 
CHAIR — teacher's 
Cc —_ KBOARD 
. Permanent or portable 

2. Compass, 15 in., with lock- 

ing device 

3. Drawing set, T-square, 

Straightedge, triangle, and 
protractor 
DESK — teacher's 
DIVIDERS — proportional 
DRAFTING MACHINE — and 
accessories 
DRAFTSMAN’S STEEL 

PROTRACTOR 
DRAWING BOARDS — large 
DRAWING-BOARD SUP- 

PORTS — to be set on or at- 

tached to woodworker’s bench 
DRAWING TABLES AND 

STOOLS 

1, For students 

2. For teachers 
INK-BOTTLE HOLDER 
IRREGULAR CURVES — Nos 

17, 21, and 24, wood, or trans- 

parent 
LETTERING ANGLES 


Drafting - Small Equipment and Supplies 


LETTERING PENS —assort- 
ment of 12 
LEVEL OR TRANSIT — build- 
ers’ for architectural students 
LEVELING ROD — for use with 
the transit 
MACHINISTS’ COMBINA- 
TION SET —12 in. 
MARKING PINS—for use 
with measuring tape, for ar- 
chitectural students 
MICROMETER — 1 in., for me- 
chanical-drafting students 
OILSTONE — 3-in. case 
PANTOGRAPH — 21 in. 
PARALLEL RULES 
PLANIMETER 
PLUMB BOB 
SHEARS —for trimming blue- 
prints and drawings 
SPEED COUNTER —for me- 
chanical-drafting students 
STEEL SCALES — 12 in. 
STOP WATCH —for mechani- 
cal-drafting students 
TABLE 
1. For cutting and trimming 
drawings and blueprints 

2. For disassembling and re- 
assembling machine parts 
and models 

TAPELINE 
1, 100 ft., steel, for architec- 

tural students 
2. 50 ft., steel or metallic 

TOOLBOX — containing 1 ma- 
chinists’ hammer, one 6-in. ad- 
justable wrench, one 6-in. 
screw driver, one 6-in. combi- 
nation pliers 

TRIANGLES 
1, 30-60 deg., 14 in. transpar- 

ent 
2. 45 deg., 10 in. transparent 

TRIANGULAR SCALES — civil 
engineers’ type, 12 in. 

T SQUARE — adjustable or fixed 
head, for large drawing board 
or straightedge with parallel 
rule attachment for large 
drawing board 

WALL CHARTS — lettering, 
decimal equivalents, etc. 

YARDSTICK 
To be provided by, or for, 
each student 


Drafting Supplies 


DRAWING BOARD — size to 
»¢ specified by instructor 
DRAWING INSTRUMENTS - 
specified by instructor 
ERASING SHIELD 
IRREGULAR CURVE — Nos. 8 


PENHOLDER — for lettering 


pens 
PENS — assorted, for lettering 


PROTRACTOR — not over 5 in. 

SCALE — 12 in. architect's, tri- 
angular 

SCALE GUARD 

SLIDE RULE — as specified by 
instructor 

T SQUARE —to fit drawing 
board 

TRIANGLES — 30-60 deg., 10 
in. transparent, and 45 deg., 8 
in. transparent 


Drafting Equipment 


BICHROMATE OF POTASH — 
crystals 

BLUEPRINT 
1. Paper, 36 in. wide 
2. Writing fluid 

PAPER 
1. Cross section, 8% by 11 in. 
2. Detail, 24 by 36 in. 
3. Drawing, 24 by 36 in. 


4. Isometric, 7 by 10 in. 

5. Tracing, 36 
POWDER — for tracing cloth 
TRACING CLOTH - in. 
VAN DYKE 

1. Fixing salts 

2. Paper, 36 in. 

3. Writing fluid 


(Continued on page 60A) 
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Protessional performance... 
for school budgets 


A NEW POST 
BASSWOOD 
DRAWING BOARD 


selected quality 
basswood 


STeatelelial 
Visliiel sesame i'lal: lets 


POST—maker of the Post’s extensive woodworking facilities now enable you to 
world's finest drawing boards achieve substantial savings in your basswood drawing board 
—knows how to achieve purchases. In “working” qualities—smooth flat surface . . . 
economy at no sacrifice accurately squared edges . . . strong, durable, non-warping 
in working quality! construction—Post’s new #7253 board is identical with the 

finest, yet priced to meet educational budgets. 


Protessional grade basswood Lightweight “AIRLITE” board Compact “PARALTILT” board 
Finest clear white basswood, carefull Easier to use, easier to handle, easier Lightweight, compost —easily table. 
c 


selected and scientifically seasoned. Skill- to carry! Special lightweight materials. Same board as POST’S AirLite, with 
fully manufactured with electronicbond- Basswood frame ... top and bottom clear lacquered surface. Seasoned maple 
ing construction for super-strength single surface panels of seasoned, select, parallel ruling unit with transparent 
and non-warp, accuracy. Fine, smooth- top quality basswood. Rigid, non-warp lastic edges, Finger-tip blade control. 
finished surfaces on both sides, freefrom accuracy combined with lightweight Sollapsible tilting device; suction cups 
hard spots, absolutely white surface! convenience! for stability on any surface. 


Write for Fact File on these POST boards. 


FREDERICK POST COMPANY 


3657 North Avondale Avenue, Chicago 18, Illinois 


DETROIT * ENGLEWOOD, N. J. ¢ HOUSTON © LOS ANGELES © MILWAUKEE 
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Investments in Quality 


that inspire 
lifetime 
craftsmanship 


When your students buy Brown & 
Sharpe Micrometers, they're investing 
in quality instruments that pay off 
with a lifetime of inspiring perform- 
ance. These fine precision tools are 
inherently easier to use. They create 
confidence during the school years. . . 
develop increasing pride in precision 
during apprenticeship . . . assure finest 





craftsmanship on the job. And no mat- 
ter which model a student selects, he’s 
getting one of America’s only microm- 
eters with stainless steel spindle and 
screw ... another “lifetime” advantage 
not obtainable with lower-cost tools. 
For complete information, write for 
new Catalog 135. Brown & Sharpe 
Mfg. Co., Providence 1, R. L., U. S. A. 


Buy Through Your Local Dealer 


Brown & Sharpe \" 


Drafting — 
Additional Supplies 


(Continued from page 58A) 


To be provided by, or for, each 
student 
ERASERS 

1, Cleaning 

2. Ink 

3. Pencil 
INK 

1. Black, waterproof 

2. Colored, if required 
PENCILS — DRAWING, HB, 

2H, 3H, 4H, and 6H 
PENCIL POINTER PAD 
THUMBTACKS OR SCOTCH 

TAPE 





REFRIGERATION 


(Continued from page 88A) 


REFACERS, SAE — Capacity 
Y%, Ye, Kv, MY, and % in. 
SAWS 
1, Hole, %, 1%, 1%, 14, and 
2% in 


2. Hack, 8 to i2 in. 
3. Utility, 6 in. 
ag ty mag | ERS 
-% in. os thickness, 2, 
and 3 
‘ he in. Slade thickness, 144, 
, 4, and 6 in. 
‘ ry) in. blade thickness, 2, 4, 
6, and 8 in. 
. %e@ in. blade thickness, 8 in. 
. %& in. blade thickness, 6 in., 
and 8 in. 
6. Phillips, Nos. 2 to 4, and 
5§to 9 
7. Square, 4 in. blade by 3%e@ 
in., %e@ in. blade by 3%e in 
SNIPS 
1. Straight 7, 10, and 12 in. 
2. Circular 7, 10, and 12 in 
SOCKETS 
1. Packing gland, \% in. drive 
Prong 





- Diameter 
Width inside 

\% in. 2, in. 

% in. 294 in. 

5, in. %¢ in. 

VY in. eo in. 

Ses in. 1 Yo in. 

i % in. 2% in. 

. Valve packing nut, oval op- 
ening % by % in. 

. Deep and standard — midg- 
et, 4% in. csive, Ke, Yao, Vay 
%o, Ye, 42, 4, Ke, and 
¥% in., including extensions, 
handles, universals, and 
ratchet plugs 
Ferret —% in. drive, %, 
re, YY, Vg, %e, 1%, %, 
146, Ms, 146, and % in. in- 
cluding extensions, handles, 
universals, and ratchet plugs 
Master — % in. drive, dou- 
ble hexagon, Ms, Ke, Ya», 2 
199, %, 3 Ye, MY, 240, 1 
%, Me, *%2, eo, 1%, we 
and 1% in. including exten- 
sions, handles and universals 
Heavy duty — 4 in. drive, 
1%e, 1%, 1%, 1%, he 


(Continued on page 62A) 
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NEWS NOTES 


(Continued from page 56A) 





The meeting was held at the invitation of 
the Civil Air Patrol, civilian auxiliary of the 
U. S. Air Force and U. S. sponsor of the In- 
ternational Cadet Exchange. The exchange 
was first initiated between the United States 
and Canada with a view to creating an inter- 
national brotherhood of air minded youth. It 
has grown to include Belgium, Brazil, Canada, 
Chile, Cuba, Denmark, France, Great Britain, 
Greece, Italy, Mexico, Netherlands, Norway, 
Peru, Portugal, Spain, Sweden, Switzerland, 
Turkey, and Venezuela. At least two more 
nations are expected to join the program in 
1955. 

4 The eternal problem of “speed” — and the 
disastrously headlined reports of every ac- 
cident in which a school-attending teen-ager 
is involved —have brought much grief and 
bad publicity to both the young drivers and 
their schools. 

Much of that may be ended in the near | 
future. A Dearborn Mich., distributor, Asco- 
Midwest, has put on the market a governing 
device that puts the onus of responsibility for 
teen-age speed squarely where it belongs — on 
the parent. 

The governing device, called a “Speed-Con- 
troller,” is simply installed, and foolproof. 
Fitted under the instrument panel and 
equipped with a dial setting for speed and 
a lock, it offers the parent a chance to lock 
in the maximum speed he or she believes safe. 
The Speed-Controller, powered by the vehicle's 
speedometer cable, governs only road speed, 
and allows full engine power during emergen- 
cies, such as hill climbing and getting out of 
deep snow and mud, so long as the maximum 
speed over the road does not exceed the speed 
dialed in and locked on the Speed-Controller. 

In Massachusetts, where it is manufactured, 
the Speed-Controller has been selected by a | 
committee headed up by Dr. James R. Killiam, | 
Jr., of the Massachusetts Institute of Tech- 
nology, as the Merit Award Winner of the 
year 1954, 

¢ If the Salk polio vaccine, field tested last 
spring and now being evaluated, proves to 
offer effective protection against polio paralysis, 
the March of Dimes will supply it without 
charge for vaccine next spring for approxi- 
mately 7,750,000 children enrolled in the first 
and second grades of public, parochial, and 
private schools in the United States, Hawaii, 
and Alaska as well as to about 1,390,000 
“Polio Pioneers” who did not receive vaccine 
in the trials. 

¢ Performance of eight different types of 
roof framing, including a newly developed 
glue nailed truss, were reported at the tenth 
annual Short Course in Residential Construc- 
tion January 13 and 14, 1955, held at the 
University of Illinois. 

Adaption of preassembled wall panels for 
exterior walls of split-level and 2-story houses 
were another high light of this two-day pro- 
gram. 

¢ The Ford Motor Company, 3000 Schaefer 
Road, Dearborn, Mich., announces the 1955 
Industrial Arts Awards. 

Special awards are given for creative design 
and ingenuity. The divisions in which the 
awards are given are wrought metal, pattern- 
making and molding, machine shop, wood- 
working, plastics, electricity, mechanical draw- 
ing, architectural drawing, graphic arts, 
ceramics, jewelry, leathercraft, models and 
open division. 

Any boy or girl, grades 7 through 12, en- 
rolled in shop, drawing, or printing courses in 
public, private, or parochial schools in the 
United States, is eligible. 


Graduated with 
Distinction... 


these ‘clean-cut’ scales 


* 2 18 60 te a 


, 
3064 


4 ‘ are. 


idilutalebadettobahabatataletyt tata tabalstidittansdedy tiga tris lisdalitetalatal 


aid student accuracy 


|  & oF oF ee or 


Students make faster, more accurate 
measurements with Brown & Sharpe 
Rules and Combination Squares because 
all the graduations on these fine 


on 
No 10 
us 


tools stand out clearly .. . 

easily readable. Every 

subdivision is of uniform width 

and depth . . . a distinct unit 

of length, machine graduated 

in highest quality steel for 

lasting accuracy. In 

addition, every blade is 4a 
exactly the length it should 0 

be ...a full measure of 

precision. Rules are available 

in every style and size used by technical 
students and craftsmen. Combination 
Squares and Sets are adaptable 

to the widest variety of uses. 





<—«K« 


Mo. 306A Flexible Stee! Rule 
grodvoted in 32nds and 64ths. 
Available with leather cose 

if deswed 


All Brown & Combination 
Squares feature the exclusive reversible 
bolt which permits use of either side of 
blade. No. 402, shown at right, 
available with 6", 9°, 12", or 24” biode. 


e 


" 
ee te + Nl ee 


WRITE FOR NEW CATALOG 135 — 48 pages illustrating the complete 
line of Brown & Sharpe Machinists’ Tools. Also ask for free training 
aids . . . charts, posters, ‘‘how-to-use” booklets. Brown & Sharpe 
Mig. Co., Providence 1, ®.1., U.S.A. 


Buy Through Your Local Dealer 


Brown & Sharpe \: 
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14, and 1% 
handles and 


I Ve 14 : 
in. including 
extensions 
‘. Valve stem 
Ys, and % in 
» by y win 
SWEDGE TOOLS 
Y, VY, and % in 
TACKER, GASKET 
TESTERS 
1. Control 
Hermetic 
Sling psychrometer 
4. Thermometer wall, pock 
et,, remote dial thermometer 
5. Moisture indicator freon 
and methyl! 
6. Cireult, 9 v., de, 0 ¥. 
ac., 500 v. ac./de, 
VALVE KIT — Service set for 
hermetically sealed units 
VISE SAWING He to 4 in. 
capacity 
VOLTMETER 6 
volts, ac, and da 
WRENCHES — Upen end 
1. Ignition type, 142 to mq in., 
4 to Woy in., lig to 1M, in., 
“eq to ‘4m in, and % to 
"6 
Short open end, Ysg to % 
in., 44 to Ve in, ye to Ye 
in, %& to “oe in, and \% to 
“a in 


volts, 660 


; 


! 


Tappet type, %e to % in. 
% to %e in. and %& to 
Ye in 

Heavy duty, % to “ez in., 
Ye to % in 6 to %e in., 
4 to in., eo to Me 
in., 42 to Ag in. % to MY 
in., 4 to % in., %e to Me 
in., and '%, to 1 in 


WRENCHES Box 


Double Broached, % in. to 
Ag in., % to %q@ in., %ez to 
hg in., % to % in., %e to 
Me in. % to ™%e in. 1 
to 1% in., 1"4e6 to 1% in 
Double Hex., %g to % in. 
% to he in., “Ag to % in, 
% to %z@ in., %e to % in. 
% to % in., Ye to My in 
Half Moon, %@ to % in 
%, to % in., % to % in 
Vise grip, 7 and 10 in 
Welding tank 

Pipe, 6, 8, 10, 14, 18, and 
24 in 

Flare nut, 4 by 1 in, 
by 1% in 

Refrigerator ratchet. reversi 
ble or non-reversible 4 in., 
Ye, and 4 in 

Adjustable 4, 6, 8, 10, 12 
18, and 24 in 

Bristol, No. 4 to % in 
Allen, “4 to % in 


Refrigeration — Supplies 


ACETYLENE 

BELTS, VEE Variety of sizes 
to service reirigeration units 

CAPS, PLUG 


CARBON 


CLOTH, EMERY 


1 in. No. 80 coarse, No. 100 


TETRACHLORIDE 
1 gal. to 5 gal 
SO yd. rolls 


yOU CaN USE 
HIGGHIS.. 


WI 


iil 


han AO) 


instruments 


medium, No. 150 fine 
COMPOUND, LAPPING 
grit 500 grit 
CORD, RUBBER COVERED 
1. 2 conductor 
2. 3 conductor 
DEHYDRANT to 1 pt 
containers 
FILLERS, PLASTIC 
FITTINGS 
1. Couplers, compression, fe 
male 4 in. SAE 
Compression nut, tube size 
078-086 in. O.D., 086 to 
096 in. O.D., 096 to 109 
in. O.D., .110 to .118 in. O.D 
Capillary tube, Male SAE, 
i, %e, %, Y%, % in 
Ammonia 
90° elbows, 2000 lb. work 
ing pressure: 4%, %4, %, %, 
M, 1, 1%, 1%, 2, and 2% 


in 
Tees, 2000 Ib. working pres- 
sure: 4%, 4%, M&, %, M, 1 
1%, 1%, 2, and 2% in 
Couplings, 3000 Ib. working 
pressure, %, 4, %, ¥%, M% 
1, 1%, 1%, 2, and 2% in 
Reducing couplings 5 by 
s in., *& by % in., % by 
es in. My by % in, 1 by 
 in., 1% by 1 in., 1% by 
1'4 in., 2 by 1% in. 
Straight flange unions. 
oval: “%, %, 4%, and 1 in., 
square: 144, 1%, and 2 in 
Steel tongue and groove 
4, *& ’%, and % in 
Fianged adaptors male 
LPS. 4% by 1% in., % by 

in., % by Ile 

1% in., 4 by 2 


HIGGINS ins co. inc 


Flanged adaptors, fe 
IPS. % by 1% in., 
1% in., % by 1% in.,' 


4 


1% in., 4 by 2 in 


male 
4 by 
4 by 


Refrigerant drum adaptors 
4% in. FPT by % in. flare 
in. FPT by % in. flare 


Y, in. FPT by 
Flare seal bonnet, %, 
o>, *e, % mM 

Fusible metal plugs, 1 
162° F. melting, %, 4, 
% in. male pipe 


14 in. flare 


50 


and 


Strainer union, 150 mesh, '4 


by %& in., 4% by % in 


S.A.E flared 


fittings 


coupling nuts, reducing nuts, 


caps, plugs, union coupl 
half union couplings, 


ings, 
le 


male couplings, pipe plugs, 


couplings, fi 
swivel nut 


reducing 
reducer, 
connector 


elbows, hali-union 


tting 


valve 
bushings, union 
elbow, 


female elbow, valve connec 
tors, exira heavy half union, 


brass tee, reducing 
M.P.T. on run tee 


. Wrought copper fittings 
, Straight, 90°, 


bows, 90 
ducing, 45°, straight 
45° street elbows 

Tees, wrought, reducing 
Reducing couplings 
Return bends 

Unions 

Reducing bushings 
adapters 


X 


brazing 


. Cast iron 


viuminum 


Continued on page 64A) 
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THE K&E SCHOOL LINE OFFERS 
QUALITY, RELIABILITY, ECONOMY 


In choosing drafting instruments and materials for 
student use, you can safely be guided by the preference 
of professionals. Generations of draftsmen, engineers, 
designers and architects have made K&E their first 
choice. 

You can be sure of economy by choosing K&E be- 
cause the K&E School Line is priced right. In helping 
your students get a good start through the excellence of 


K&E quality, you can feel satisfaction in the money 
saved for your school system and students alike. 


These are the reasons why it pays to consult the K&E 
School Catalog whenever you are considering new re 
quirements or replacements. We shall be glad to send 
you a copy or to give you any information about K&E. 
Simply drop a line to Keuffel & Esser Co., Hoboken, 
New Jersey. 


KEUFFEL & ESSER CO. 


EST. 18667 
Drafting, Surveying, Reproduction, Optical Tooling Equipment 
and Materials + Slide Rules +» Measuring Tapes 


New York - Hoboken, N. J. 
Chicago «+ St. Louis + Detroit 
San Francisco + Los Angeles + Montreal 
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(Continued from page 672A) 


4. Soldering 
FUSES 
1. Clear window, 6, 
20, and 30 amps 
2. Cartridge, 6, 8, 10. 
25, and 30 amps. 
GASKETS 
1. Inner, door seal, % in. dia 
by % in. flange 
2. Rubberized fabric, %e, “4, 
“se, %, Y%, and % in. cush- 
ion diameter; 4, 
%e, and % in. flange 
5. Grease proofed, 4%, Ye, M, 
and \% in. cushion diameter 
. Alloy metal, 006, 010, ana 
O15 in. thickness 
Asbestos, Va, Ya, and Ye 
in. thickness, 24 by 36 in. 
sheets 
. Flare gaskets, copper, 4, 4, 
“%, %, and % in. LD. 
HOSE, PURGING — % in. LD. 
to % in. O.D., 50 ft. lengths 
JOINT COMPOUND 
KEYS, WOODRUFF — % by % 
in., % by % in. 1% by % in. 
LAPPING PAPER-—-No. 320 
fine, No, 400 very fine, No. 600 
finest 
LEAK DETECTOR — 
gallon containers 
GIL 
1. Graphite penetrating 
2. Thread cutting 
3, Compressor 
OXYGEN 
REFFRIGERANTS 
1. Sulphur dioxide, 25, 100, 
150 Ib. tanks 


2 of.to 1 


- 


STORAGE UNIT 
oll steel § conter 


8, 10, 15, 
15, 20, 


6, %, VY, 


Methy! chloride, 15, 60, 100, 
and 140 Ib. tanks 
Freon, F12, 25, and 145 Ib 
tanks 
4. Freon, F22, 
Ib. tanks 
5. Freon, F114, 145 Ib. tanks 
6. Methylene chloride, 1 qt. to 


5 gal. 
ROD, WELDING 
1. Steel, % in. diameter 
2. Bronze, % in. diameter 
SCREWS, ALLEN SET—No. 
10 by %e in, % by % in, 
“oe by %e in, % by % in, 
the by Keo in., % by % in. 
SEALING COMPOUND — In- 
soluble in refrigeration gases 
SILICA GEL — 18-20 mesh for 
liquid line, 6-12 mesh for suc- 
tion line 
SOLDER 
1. 50-50 
2. Silver 
5. 95-5 
STEEL, 
No. 1, Standard 
STRAP, PERFORATED BRASS 
—% to % in. wide 
TAGS, IDENTIFICATION 


22, and 125 


WOOL — No. 0, fine, 


"110, 


2. Soft copper, SO ft. rolls, 
% in. OD. 030 in. wall 
thickness; %» in. O.D., 030 
wall thickness; % in. O.D., 
030 in. wall thickness; “eq 


in. O.D.; 032 wall thick- 
ness; % in. O.D., 032 wall 
thickness; ¥% in. O.D., 032 
in. wall thickness; % in. 
OD., 035 in. wall thickness ; 
% in. OD. 035 in. wall 
thickness 


Hard copper, 20 ft. lengths, 
% in. O.D., 025 in. wall 


O.D., .035 in. wall tines; 
% in. OD. 040 in. wall 
thickness ; % in. O.D., 042 
in. wall thickness; % in. 
OD. et Sy 

1% in. OD., 050 in. well 
thickness : 13% in. O.D., O55 
in. wall thickness ; 1% in. 
O.D., 060 in. wall thickness 
. Sponge insulation, 4% in. 
ID, % in. OD % in 


— = Ad. 4 in. OD., 
035 in. wall thickness; 4 
in. O.D., .035 in. wall thick- 


ness 
. Sponge rubber, % in. LD., 


% in. OD.; % in. LD, % 
in. O.D.; % in. LD, 1 in. 

D.; % in. LD. 1 in. O.D.; 
% in. LD, 1 in. OD.; % 
in. LD. 1% in. OD. 





Sugar cane cart by Sam F. Hall, 
High School, Clayton, Mo. 





STUDENT DRAWING TABLE 


t's @ LIPETIME® STEEL ns Tames Cs 
TOOL 


oped with selected’ sof 
drawer 








om 


F 








| 


Why so many instructors like students 
to use BERGER all-in-one drafting kits 


Your students are really 
“present” in class with 
the Berger Drafting Kit, 
fully-equipped with every 
tool they need . 

every day. Sessions ‘et 
under wey promptly . 

no interruptions by 
students begging the 
loan of « protractor, « 
triangle, a scale. You'll 
fiad it indispensable as 
a teaching aid. 


Tell your students sbout 
the Berger Kit — and tell 
us how many you need. 
It costs so little — less 


PATENT PENDING 





then buying the items 
individually. 


“4y 
( Your CHOICE OF 8 DIFFERENT 
TYPE DRAWING SETS — PLUS 





BERGER DRAWING SET 2512 
Nickel - silver master bow 
pencil; in velvet lined case. 
Price including complete kit 
— $8.26. 


T-7IOA With interchangeable 
nickel silver master bow 


are for quan- 
tities of 6 of more kits. 
instructors mey bey somple 
kit af same low price. 





\ 


Protractor 
Architect's Scale 
Engineer's Scale 
8” Triangle 2 Drawing Pencils 
10” Triangle 2 Erasers 

Inner compertments hold ver ders 
note — all im attractive, durable 
16" x 24 Sota leather 3-way zippered 
carrying of scuff-proof, water-proof 
Texon with slide-in type handles. 





A 





Write jor literatare and complete prices, 








BERGER === 


waererie.e eer & 


*O* Cee He kee 4HCHITECTS, SURVETORS 240 GeartTeuta 
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NOW Instruct with the 
Why DRAFTING MACHINE 
MAYLINE designed for school-size drawings! 


Products 
Metel-cdge Orowing Board Are Better 











MAYLUINE 


1. High grade materials 
used 


2. Carefully manufactured 
» 3. Long useful life built in 
4. All beautifully finished 








ALL CLASSROOM PRODUCTS 
DESCRIBED IN CATALOG $-1 


INTTAVW 


Universal’s 
NEW Precision 


DESK- TOPPER 


4 a Desk-Topper has all the features of full size draftin 
Symbol of ta. Superiority machines: 360° protractor, automatic 15° indexing, fu 


pe €-7702 Drafting Table 


baseline selector, double 10’ vernier and clamp, built-in 
brake for 10° board slope, and precise accuracy. 

Available with folding drawing board for use on desks 

MAYLINE co and work benches; or with screw anchor (or accessory 

r “C” clamp) for drafting tables, Board folds for conveni- 

623 No. Commerce St. ent storage in lockers or carrying carton. Desk-Topper 

is a professional low-priced drafting machine for instruc- 


i Shebo an, Wisconsin tion or personal use .. . anywhere, anytime! 
C-77038 Drawing Table pe 








MAYLIWNE Available in 
travel case with 
space for all 

i accessories! 








—_——>> 
Folds and 
fits into 
standard 
drawer! 


School Discounts ! 
See your drafting materials dealer or write 
direct for information. 


is i Graduate easily to the Drafting 
The Top Quality Line! Mathine preferred by industry! 


Your Assurance Of Profitable Sales And 


ONE DEPENDABLE SOURCE 
FOR ALL YOUR NEEDS 





Drawing Instruments — _ Triangles _. 5 , ‘ 
Drawing Boards — Slide Rules , , ; Universal’s 
T Squares — Drawing Paper “ Famous 


BOARDMASTER 





All The Materials and Instruments 
Required For Drafting, Drawing And 
The Industrial Arts. 


Write Today For Free Catalog & Price List! 


U. S. BLS PRINT rare oF 


KER DRIVE rHIC 





More built-in advantages than any competing machine! 
Speeds and simplifies drawing by eliminating the waste 
motion and distraction of locating and positioning draw- 
ing tools. Frees the mind and hands to think and draw 
... quickly and accurately. Preferred by engineers and 
draftsmen all over the world! 


SINCE 19oO 1 
SA UNIVERSAL 
DRAFTING MACHINE CORPORATION 


CLEVELAND 2 Onto 
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OHM’S LAW CALCULATOR 


Where Budget Counts | 
TOLCO 


is specitied ! 


TA-2 Two Student Art Table 


Instructors and Administrators agree that the purchase of 
PRECISION BUILT TOLCO equipment is an important way 





to make their school budget go further. Superior design 
and construction reduces 
costly replacements and re- 
| pairs. Why not investigate 
the 50 different TOLCO mod- 
| els of Industrial Arts Equip- 
ment—you and your school 
will be glad you did. 
Write For Complete Catalogue 
Today. 


THE TOLERTON CO. 


P.O. Box E658 Alliance, Ohio 


TOLCO Art Room Installation Using 
Model TA-2 Art Tabies 


FREE School Catalog 


( aracink Henoor CATALES ) 





VEMCO 


Stee 
EAVY-DUTY PENCIL DRAWING 


cn¢ INEERED FOR H 


All-Steel, Open- 
ye Strength, 


} 








lilustrates how use of 
Vemco Steel instruments 
enables schools to 


SAVE 32% 


Write for your free copy today, 
Vv. & £. MANUFACTURING Co. 


P.O. Box 950M Dept. C Pasodena 20, Collif, 


AND SLIDE RULE 


A USEFUL TOOL FOR STUDENTS 


OF ELECTRICITY! 


A time-saving calculator for your stu- 
dents after they have learned Ohm's 
Law. Solves Ohm's Law and many par- 
allel resistance problems simply, quickly, 
accurately—with only one setting. Slide 
rule scales multiply, divide, find squares, 
square roots, ete. Only 9” x 3”, heavy varnished 
cardboard, it fits handily into the pocket. Also available in durable 
vinylite at $1.50. 


ONLY 15¢ each in 
quantities of 25 


Howard $t., Skokie, til. 


3656 
OHMITE MANUFACTURING CO. © isin of Chicago) 


AMAZING! the Time and Money Saved 
» ».g/€€ WHITEPRINT 
foe” 


OUTFITS 


Make Exact Duplicates in as little 
es One Minute at less than 2c sq. ft. 


Inexpersive and simplest of all pring 
making equipment! Thousands in daily 
use. Enables anyone to make accurate, 
positive whiteprints from translucent 
originals. Saves up to 80% of commercial 
blueprint costs—quickly pays for itself! 
Makes photocopies, too. Just plug in. 
Uses diazo (moist or ammonia dry) 
process. Complete portable Spee-Dee 
outhts in 12" x 18", 18" x 24" and 

24° x 36° models. Prices start at $65.00. 
Also a full line of 42" width capacity 
volume production whiteprinters at 
moderate prices. 





FREE TRIAL 


Peck & HARVEY 


Mirs. of Whiteprint, Blueprint & Photocopy Equipment 
5649 NORTH WESTERN AVE., CHICAGO 45, LLINOIS 
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| Deserysciv Material 


BOOKBINDING IN PLASTICS 


Tauber Plastics Inc., is now offering free a 
new booklet which shows how every office 
can bind their own catalogs, presentations, 
booklets, etc., in colorful plastics at a low 
cost depending upon size and quantity. 

This free booklet is punched to contain 
four Tauber Tubes. It is supplied with two 
in the binding and two in a cutout pocket 
which you can remove and insert right into 
the slot holes of the binding to see how fast 
and easy it is. The booklet shows all types of 
equipment and plastic materials available for 
five styles of colorful plastic bindings. 

(For Convenience Circle index Code 0319) 


REGULAR SPIRAL AND FASTLEAD 
MASONRY DRILLS 


A 4-page illustrated circular describing and 
listing Regular Spiral and Fastlead Masonry 
Drills and sets, can be obtained by writing to 
Whitman & Barnes Division of United Drill 
and Tool Corporation. 

Both types drill easily and quietly in con- 
crete, cement, brick, slate, marble, stone, and 
all types of masonry materials. They are 
timesaving and greatly reduce labor costs. 
Both types provide clean, sharp edged ac- 
curate holes. The circular also gives informa- 
tion on how the drills should be used to the 
best advantage, as well as sharpening in 
structions. 

(For Convenience Circle index Code 0320) 


LIMA ELECTRIC MOTOR COMPANY 
SERVICE STATION BULLETIN 


The Lima Electric Motor Company, has 
published a new service brochure which lists 
the names and addresses of authorized Lima 
service stations, representatives and factory 
distributors all over the country. Also in 
cluded is a guide to information that will 
enable customers to obtain prompt and effi- 
cient service on Lima Motors anywhere in the 
United States. 

(For Convenience Circle Index Code 0321) 


MACHINE SHOP PROJECTS BY 
SOUTH BEND LATHE 


A new 104-page book of projects for teach- 
ing machine-shop practice has been published 
by South Bend Lathe Works 

The book contains assembly drawings and 
completely dimensioned detail drawings for 
34 projects ranging from simple but useful 
tools that can be made by a beginner to a 
full-size gasoline engine which will challenge 
the skill of advanced students. Matched to all 
degrees of ability the projects include lathe 
work, shaper and drill press operations, milling 
and bench work. 

Detailed bills of material list all items re 
quired for each project. A step-by-step outline 
of operations guides the student with frequent 
references to corresponding instructions in 
the companion book — How to Run a Lathe 
Procedure outlined is similar to that used in 
industry for apprentice training and regular 
production work. 

The book, postpaid, is $2 per copy 

(For Convenience Circle index Code 0322) 


NEW SHEET METAL WORKING 
HANDBOOK 
G. Whitney Stueck, Inc., manufacturers of 
bending brakes and other sheet-metal tools, 
have issued a sheet-metal working handbook 
with instructions and plans for the construc- 
tion of toolboxes, shelving, nut and bolt trays, 





ventilation hoods, buffet tables, medicine 

cabinets, window boxes, metal awnings, char- 

coal grills, etc. The price of the book is $1. 
(For Convenience Circle Index Code 0323) 


BULLETIN ON NIAGARA PRESSES 


A new 20-page Builetin No. 57A, just pub- 
lished by Niagara Machine & Tool Works, 
presents the new Niagara Series AA of Open 
Back Inclinable Presses. Described with oper 
ating-manual clarity are the Niagara Electro- 
Pneumatic Clutch and Clutch Control, Mul- 
tiple V Gibs, Air Releasing Brake, Pneumatic 
Die Cushions, Flanged Slides, Centralized Lu- 
brication, Automatic Feeds, Variable Speed 
Drive and other unique features. Specification 
tables and die space dimensions for the 8-press 
series are also included. A copy may be ob 
tained by writing Niagara Machine & Tool 
Works. 

(For Convenience Circle Index Code 0324) 


A BROCHURE ON UTICA 
KOLDWELD PROCESS 


A new general information brochure de- 
scribing the Utica Koldweld process for cold 
pressure welding has been announced by the 
Utica Drop Forge & Tool Corp 

Utica Koldweld tools, KL-10 for Lapweld 
and KB-14 for Buttweld, are the only stand- 
ard tools now available for cold pressure weld- 
ing of nonferrous metals. They are of “hand- 
tool” size, employing the “plier-action” 
principle, and can easily be operated by un- 
skilled personnel, Welds are produced in 
seconds 

The Koldweld brochure explains in detail 
the numerous applications of the Utica Kold- 
weld tools already working in the field 


(For Convenience Circle Index Code 0325) 


(Continued on next page) 





ORDER YOUR 


NOW... 


Build any project you 
desire using these rugged, 
leather-like plastic 
squares. 


If you're not completely satisfied 
with the results WE WILL 
REFUND THE ENTIRE COST 

of the DEK-TUFTS. 


TAKE ADVANTAGE OF THIS 
OFFER NOW. 


Dek-Tufts come in 8 vibrant 
decorator colors: forest green, 
lime, gray, red, ivory, 
beige, tuscan wine and black. 


SPECIAL TO SCHOOLS: 


Dek-Tufts may be purchased 
at 6¢ a square. (Reg. retail 
10¢ each.) A box of 
threaded matching nails is 
only 25¢. 


Wustrated at right: 
Some prize-winning projects 
built with DEK-TUFTS. 


JAYDON, Inc. 





DEK-TUFTS = 


482 Broome Street, New York 13, N. Y. 


pry 


Your Money Back!!! 
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MGC 
QUALITY 


CRAFTMETAL 


enhances students’ chances 
of outstanding achievement! 


Lip 
'& 


Students’ metalcraft projects get 
the benefit of the best materials 
obtainable when you supply your 
classes with our Super-Brite 
MIRROR-Finish Aluminum and 
other speciall “pre ared craft 
metals. Available in circles (flat or 
preformed), in rectangles (flat or 
preformed), in bracelet blanks and 
other sha ... for etching, ham- 
mering, ippling and other treat- 
ments...in making trays, coasters 
bracelets, medallions, 
plaques and many other 
and useful items... Metal 
Corporation craft metals are tops! 


SAFE-T-ETCH 
NON-ACID ETCHING AGENT 
@ beon to the craft instructor 


Safe-T-Etch, our new non-acid etch- 
ing compouns, is growing rapidly in 
popularity lly in rk 
—because it 
hazards and objectionable features of 
etching with acid, St ts are ex- 
tremely enthusiastic with this safer 
faster easier way of etching 
aluminum 


MAIL COUPON TODAY FOR 


FREE BOOKLET 
AND METAL PRICE LIST 


ndants, 
autifu 














DESCRIPTIVE MATERIAL 





(Continued from previous page) 


“NOW YOU CAN DO IT 
YOURSELF” 


For 13 years the booklet titld “Do It 
Yourself” has inspired craft workers here and 
abroad with its countless ideas and 
tions for textile decoration for 
the home, personalizing the wardrobe, and for 
gift and sales purposes. 

Now Prang introduces an entirely new 
booklet, full of freshly conceived ideas and 
stimulating suggestions. Craft workers who 
feel that they have exhausted their capabilities 
in textile projects will find an exciting whetting 
of interest in this craft and a new emphasis 
in the ever widening and fascinating field of 
textile decoration. 

The new booklet, “Now You Can Do It 
Yourself,” is representative of the best in 
creative textile decoration in America today, 
and is available at art, hobby, handicraft, de- 
partment and stationery stores, or from the 
publishers. A small charge of 35 cents is asked 
for the booklet to cover service and handling. 
The booklet carries the Good Housekeeping 
Seal. 

The American Crayon Co., Sandusky, Ohio. 


(For Convenience Circle index Code 0326) 


HOBART ARC WELDING NEWS 


Volume XI, No. 3, Hobart Arc Welding 
News, a 24-page booklet of interesting photo- 
graphs and articles on welding from all over 
North America, is now available. Copies are 
mailed free of charge to anyone interested in 
arc welding. Many of the articles feature time 
and money saving applications. 


(For Convenience Circle index Code 0327) 


NEW KODAK MICROPRINT READER 


Eastman Kodak Company has just published 
a folder illustrating and describing its new 
Kodagraph Microprint Reader, a device de- 
signed to be used in offices and libraries where 
literature and reference books have been re- 
duced to microprint cards. 

The new folder notes that as many as 60 
standard book pages may be reproduced 
photographically in miniature on one side of 
a standard 3 by S-in. library catalog size 
microprint card, or larger. Much bulky, scarce, 
or highly specialized material is already being 
published in this form by several publishers 
operating in this field and by the Armed 
Services Technical Information Agency, Day- 
ton, Ohio. Some firms offer a service whereby 
microfilmed material is photographically 
printed on paper tape, which is then affixed 
to cards in rows. 

Illustrated in full color, the new folder 
points out salient features of the reader “which 
Kodak is now manufacturing in quantities to 
make the microprint idea a practical reality.” 
Emphasis is put upon minimizing any sacrifice 
of comfort in reading from the translucent 
screen of the reader instead of from the con- 
ventional printed page of a book. 


(For Convenience Circle index Code 0328) 


EICO PUBLISHES NEW CATALOG 


The new Electronic Instrument Company 
catalog for 1955 describes and illustrates the 
company’s 38 kits and 42 factory-wired in- 
struments. 

To enable the reader to understand more 
readily and fully the function and application 
of each instrument, the for each 
model are carefully analyzed into features, 
specifications, and applications. 


The catalog also describes EICO’s engineer- 
ing laboratories, quality control department, 
and other important facilities. 

The 1955 EICO catalog is offered free to 
readers of this publication. 


(For Convenience Circle index Code 0329) 


THE SRA JOB-TEST CHART 


Science Research Associates announce a new 
publication —the SRA Job-Test Chart. 

The Job-Test Chart, a 44-page manual, is 
designed in easy-to-read chart form. Test 
batteries are recommended for many positions 
in seven major occupational groups: office and 
clerical, shop and factory, supervisors, ad- 
vertising and publishing, sales, technical, and 
executive. A detailed job description for each 
position is included. 

An important feature in this personnel 
handbook is an 8-page summary and guide 
to the uses of testing in business and in- 
dustry. The SRA Job-Test Chart explains 
how to select the proper tests, or related 
materials to use to match men and ‘ 
Both basic and optional materials are 
for each position. 

(For Convenience Circle Index Code 0330) 


FLEXLAB FOR VOCATIONAL AND 
TECHNICAL SCHOOLS 


The Standard Electric Time Company has 
published this brochure as an aid to those who 
have to lay out and equip electric shops and 
laboratories for vocational technical 
schools. 

The book describes and pictures flexlab com- 
ponents such as receptacles, plugs, binding 
posts, lugs, terminal clips, switches, etc. 

They also manufacture a Model 1000 Ex- 
perimental Motor-Generator with control 


panel. 

Pictured also are the layouts of 8 or more 
electrical laboratories that have been estab- 
lished in prominent schools in this country. 


(For Convenience Circle index Code 0331) 


HANDY BOOKBINDING KIT 


Hewitt Products have produced a new, 
complete kit which simplifies book mending 
and binding by using strong, tenacious ad- 
hesives and clear, moisture-resistant coatings 
based on Bakelite vinyl resins. The kit con- 
tains all essential tools and materials for bind- 
ing magazines, notes, or packet-size paper 
books in hard covers without sewing. Worn 
and torn books bound in paper, cloth, or fine 
leather are repaired with a clear, flexible, and 
strong film coating based on Bakelite vinyl 
resins which resist water, grease, oils, mold, 
and mildew. By following the simple instruc- 
tions provided with the new kit a complete 
book can be bound in about one hour. This 
simplified method of bookbinding is ideal for 
occupational therapy and home hobbyists. 
Issues of a favorite magazine may be firmly 
bound in hard covers using a strong adhesive 
rather than laboriously sewing the pages to- 
gether. 


(For Convenience Circle Index Code 0332) 


AIR REDUCTION ANNOUNCES 
CARBON DIOXIDE AS A SHIELDING 
GAS FOR AIRCOMATIC WELDING 
OF MILD STEEL 
Air Reduction introduced the use of carbon 
dioxide (CO,) as a gas for the 

Aircomatic welding of mild steel. 

The Aircomatic CO, demonstration was per- 
formed on carbon steel crossover pipe and 
flange assemblies such as those used in the 
automobile industry. 


(Continued on page 7OA) 
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e McKnight Basic Texts 
GENERAL SHOP 


_ ——siBENCH 
WOODWORKING 
#1 «By Fryklund & LaBerge. 
All new edition. January 3, 1955, 
publication date. For text use in 
courses teaching fundamentals of 
hand woodworking. Clear instruc- 
tions made easier to understand by 
387 illustrations. Many new projects, 
Provides information on sources, 
processing and uses of wood. $1.25 


GENERAL SHOP 
ELECTRICITY 


#8 By Dragoo & Porter. Be- 
| ginner's text in practical electricity, 
in short teaching units with basic 
information. Amply illustrated, Pro- 
CAT. NO. | , . jects include radio a and 


64-50-401C usable home appliances. 125 


| 
Get more for your equipment dollar with | NERAL HOP 
PARENT Vocational Shop Equipment! eet akaaee 


This Four-Student Woodworking Bench is | — Be Bence @ Reel, 

” 3 . ” “ x 50” x 33%” high. Maple top is | 5. pM. ~M cover work 

24%” thick with 5” end bolsters. Equipped with four woodworkers’ | = Sealenion tems uot. thes 

- «; and new, exclusive combination stops and dogs! Two | ned en “and ornamental 

stool cabinets (back-to-back) are 36” x21” x31,” high. Each | metal. Includes designs and di- 

cabinet has an adjustable shelf, and double swinging doors with | - | cottons tor on projects of a prac- 
spring hinges and automatic latching. deal, usible matam. 864 foam 
$1 


Parent Meta, Propucts IAc. GENERAL 


Locust at Fourth St. Dept. V-5 Philadelphia 6, Pa. | ™ DRAFTING 
‘ #15 By Fryklund & Kepler. 








Presents the fundamental of each 


g : ; 
| / drafting principle in 2 parts: (1) 
Ellcott ~d ‘ »yperations (manipulative) (2) in- 
| formation topics (things to be 
: known). Problems are presented 
PRINTING 


with each unit, 430 illustrations, 
A complete selection to meet your 

\ #7 By Cleeton & Pitkin. A 
school needs and your budget | standard text for beginning stu 
, dents. Photographs explain printing 
: procedures, equipment, layout, de- 
sign, history and occupational in 

formation. Cloth bound $3 


DRAWING INSTRUMENTS | pre = 
DRAFTING SUPPLIES | ARCHITECTURAL 
ART SUPPLIES | ye 


sents the principles and techniques 
of architectural drawing in a series 


An Elliott Bid May Give You | oa of sketches and pictorial views 


which are correlated with working 
7 the beat b drawings, plans, and detail draw 
ings. 256 pages. 








GENERAL 


Mail Your Bid Forms To Us 
For A Quotation 


Write Today for FREE copy of new catolog | nething — or send you § 


L_._. B. K. ELLIOTT CO. ___. 


126 Sixth Street, Pittsburgh 22, Pa. 
Cleveland * Detroit 
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(Continued from page 668A) 


The welding was accomplished with a mini- 
mum degree of spatter and with weld quality 
equal to or better than any other existing 
process 

More information about this process is avail- 
able upon request. 


(For Convenience Circle index Code 0333) 


NO. 956 BINKS CATALOG 


The Binks Manufacturing Company an- 
nounces the publication of Catalog 956. This 
74-page book covers the complete line of 
Binks Spray Painting Equipment. 

The 1100 products and accessories have 
been classified into 11 sections for fast refer- 
ence. These sections are shown on the front 
and back covers of the catalog and are keyed 
with the pages by a special thumb index 
which makes it easy to locate any product 
instantly without reference to the index. 

The new 956 Catalog devotes 8 full pages 
to the subject of nozzles. Easy-to-read tables 
show the correct fluid and aiy nozzles, air re- 
quirement and needle for each of a wide range 
of fluids, from standard paints to airplane 
dope, heavy materials and adhesives. 

This catalog also provides detailed informa- 
tion on spray guns, extensions and attach- 
ments, pressure and siphon cups, oil and water 
extractors, pressure fluid tanks and accessories, 
hose, spray painting outfits, compressors, fluid 
handling pumps, paint circulating systems, 
spray booths, air supply and exhaust fans, 
automatic finishing equipment, and a wide 
range of fittings and accessories. 


(For Convenience Circle index Code 0334) 














FOR YOUR FREE CATALOG, 
Write te the Yard Nearest You! 


THE FRANK PAXTON LUMBER CO. 


800 First Street, N.W.. . Albuquerque, N. Mex. 
5701 W. 66th Street Chicago 38, Iliinois 


Bex 1225... 
6311 St. John Ave 


A Complete Line 
of Fine Lumber 
for School Shops 


REGULATING BRIGHTNESS OF 
FLUORESCENT LAMPS 


Development of a new, simplified, low-cost 
method for regulating the brightness of fluores- 
cent lamps, thus increasing their flexibility, 
was announced today by General Electric. 

The new system is expected to find wide- 
spread use in homes, stores, offices, schools, 
displays, and wherever else the operation of 
fluorescent lamps at a variety of brightnesses 
is desired. 

The dimmer, which wil! control the light 
output of up to 20 40-watt rapid-start fluores- 
cent lamps at one time, operates on a new 
adaptation of an old principle in lighting. The 
new system employs the use merely of a simple 
electrical control device, of the type commonly 
available for dimming incandescent lamps or 
regulating the speed of motors. 

In the home an important application is 
seen as controlling the brightness of lighted 
valances to provide comfortable lighting con- 
ditions for television viewing. 

(For Convenience Circle index Code 0335) 


STEEL STORAGE AND DISPLAY 
EQUIPMENT 


A catalog of steel storage and display equip 
ment is now available from the Star Steel 
Equipment Company 

Star Steel's complete line embraces cabinets, 
shelving, counters and tables, lockers, packaged 
shelving, parts bins, display storage, and special 
equipment. This equipment was specially de- 
signed for use in schools, offices, factories, and 
stores. 

The booklet also shows examples of recent 
large installations 

A copy of this catalog may be had upon 
request 

(For Convenience Circle Index Code 0336) 


" TRA _ MARK 


NEW BULLETIN A-634 ON 
DODGE AIR-GRIP CLUTCH 


The Dodge Manufacturing Corporation re- 
cently published a compact 4-page bulletin 
which contains information on the newly de- 
veloped Dodge Air-Grip Clutch. 

The product is introduced on page one 
through a large, clear photo. 

The second page is devoted to the listing 
of 10 outstanding features, an explanation of 
the ease of operation of the clutch and a cross- 
section drawing that reveals the internal con- 
struction. 

In addition to information on air control 
and release valves on page three are found 
tabular data including clutch sizes, dimensions, 
bore sizes, weights, and list prices. 

Selection data of clutch sizes and air pres- 
sure data are given on page four, which also 
includes brief descriptions and illustrations of 
other Dodge clutches 

This new bulletin is now available on re- 
quest. 

(For Convenience Circle index Code 0337) 


NEW SAFETY FILM 


It Didn't Have to Happen is a 13-minute, 
16mm. sound film produced for the Ontario 
Accident Prevention Association. It will be 
released by International Film Bureau Inc 

It Didn’t Have to Happen tells why an ac 
cident doesn’t have to happen if the proper 
safeguards have heen taken. It is designed to 
show employees in industry why guards are 
put on machines and how they should be 
used. The particular accident dealt with by 
the motion picture shows what happens when 
a plank jams when it is being cut on the 
circular saw. It kicks back with the speed of a 
bullet — a lethal missile to anyone in its path. 

(For Convenience Circle index Code 0338) 


OF 3ensen” 





U.S. PAT. on 


U 6 PAT OFF 


hay * Pay a 
CLAMPS 


FAVORITE 


IN THE SCHOOL SHOP... 
FOR OVER 50 YEARS! 


You provide your schoolshop 
with utmost quality in hardwoods, 
softwoods, and plywoods, when 
you § 
LUMBER. Rigidly (eer and 
graded for use by school crafts- 
men, the complete PAXTON line means 


greater lumber economy for your shop! 


ify PAXTON 


af aber 


Cataleg sent free upon request. 
ADJUSTABLE 
CLAMP CO. 


424 No. Ashland Ave. 
Chicago 22, Il. 
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From END to END... 
From LEAD to LEAD... 
From YEAR to YEAR... 


all 17 degrees of TURQUOISE drawing pencils 

march in perfect position . . . precision-spaced 

and true-to-grade. Seventeen separate basic formulas 

of graphite and clay, impregnated with rare waxes for smoothness 
alone (never to change a grade), guarantee that neither time 

nor variations of temperature will alter the accurate alignment. 


What's more, the supremely fine particles of 100% “ELECTRONIC” 
graphite make a smoother, stronger, denser and more durable lead 
that takes and holds a needle point. TURQUOISE makes longer lines 
of uniform weight and perfect reproduction quality. 
SEND FOR 
FREE SAMPLES 
*“CHEMI-SEALED” (Super-Bonded) Pome 


* i a note, naming 
the degrees you desire 
and the dealer 
who supplies you. 


EAGLE PENCIL CO. 


with 100% ““Electronic’ Graphite New York = endo 
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These maximum lists may be 
found helptul in checking inven 
tories or preparing budgets 

If possible, each shop should 
have access to a projector, so that 
lide films, and silent and sound 
movies may be used by the stu 
dents in the industrial arts and 
vocational education courses 
BELLOWS 

1. Hand, small size 

Klectric, blower type 
HOOKC ASI lor 
hooks, catalogs, ete 


relerenc 
sectional 
preferable 
KRAYVER s in. for proof 
ing 
BRUSHES 
I Ken h 
Benzine, No. 1, oval black 
Floor 
1. Padding, | in. wick 
BULLETIN BOARD 
CABINETS 
i. Galley, for double column, 
wood or steel, four tiers (to 
le used with typesetting 
machines) 
Galley, for 84 by 15 in 
valleys, wood or steel, tour 
tiers 
ink and roller, to accommo 
dat platen-press _—rollers, 
wood or steel 
Matrix, for use with type 
setting machines only 
Roller, cabinet or rack tor 
cylinder rollers 
Supply for leads, slugs 
spaces, strip material, with 
top tor lead cutter and mi 
tering machine 
Type, school type, each to 
accomme date two Cail 
jornia cases, job cases, case 
slides, galley slide, and copy 
holder 
Type, complete with 24 full 
ive Calitornia job cases, 
with overhead lead-and-slug 
cases, wood 
I yum complete with 24 
jult-sive Calilornia job cases, 
double work bank, wood of 
eel 
Wood of 


class records 


metal, for tiling 
instruction 
sheets, ete 
li. Storage tor cuts 
CANS 
1. Benzine, pint size 
Henzine gal. sive 
Kerosene, salety, t-cal 
Waste can, tireproot 
rau 
CASES 
|. Blank, tull-size, to accom 
modate ',-size cases 
Border ;-size, tor ora 
mental borders 
Lead and slug, regular size, 
to hold laborsaving fonts of 
leads and shugs 
'. Metal turniture to hold 
labor-saving fonts 
Rule , Size, for brass ruk 
CHAIRS teacher's and tablet 
arm 
CHALKBOARD 
portable 
CHASE RACKS 
|. For platen presses 
For cylinder presses 


permanent or 


Print-Shop Equipment 


CHASES 
1. For each size of platen press 
2. For cylinder press 
COMPOSING STICKS — 6 by 2 
in. & by 2 in., 12 by 2 in, 
and 18 by 2 in., adjustable 
CUTTER 
1. Lead and ruk 
2. Paper, lever type, 20 in 
with pedestal. Should han 
le 20 by 26-in. sheet 
Paper, lever type, 26 or 40 
in 
Paper, lever type, 40 in 
with divided back gauge 
‘oo m to 4 WW power 
cutter 
DESK 
1. Bindery, 80 by 46 in 
). Drying rack 
Imposing, 51 by 49 in 
1. Make-ready, 42 by 24 in 
5S. Paper cutters, 80 by 46 in 
6. Proofreaders 
7. Teacher's 
DRYING RACKS 
1. Combination drying rack 
and stock table for platen 
presses, JO trays 
2. Trays, interlocking, for cy! 
inder press 
FOLDING BONES for hand 
folding 
FOLDING MACHINE 20 by 
26-in, size, 4 fold, two parallel 
and two right-angle folds 
power 
FURNITURE iron, 2 by 4 to 
10 by 15 picas 
GALLEYS — Steel, 84, by 13 in 
6'4 by 24% in., double column 
and 12 by 18 in 
GAUGE PINS — spring tonguc 
GLUE POT ~ electric, 1-qt. size 
IMPOSING TABLES 
1. 12 by 18 in., with iron top, 
including reglets and furni 
ture 
24 by 40 in., with iron top 
complete with galley slides 
chase rack, reglets, and fur 
niture 
46 by 48 in., with iron top 
complete with galley slides, 
chase rack, reglets, and fur 
niture 
49 by 64 in., with iron top 
complete with drawers, let 
ter boards, reglets, and fur 
niture 
kK FOUNTAINS 
Short, for & by 12, 10 by 
15, and 12 by 18 presses 
’ Long, for 10 by 15, and 12 
by 18 presses 
KNIVES 
1. Overlay, tor make ready 
Ink, 6 and 8 in 
}. Ink, & in., square end 
LEADER BOXES 
LEADERS 
1. 6, 8, and 10 pt., fine dot 
) 8 and 10 pt., hyphen 
LINE GAUGES 
1. Metal, brass, or steel 
2. Wood 
MALLET 
METAL FURNACE for re 
casting and refining type metal, 
used only with typesetting ma 
chines 
MITERING MACHINF 


NUMBERING MACHINES 

1. For use on presses 

2. Hand machines 

ORNAMENTS 

1. Assorted floral and decora- 
tive designs 

2. Border, 6 and 12 pt., decor 
ative 

PAPER-DRILLING MACHINE 
PERFORATOR 

1. 24-in., foot treadk 

) 28-in., foot treacle 
PLANER 

1. Mallets, hickory or fiber 

2. Proof, maple, with felt bot 
tom 

+. Type 
top 

PRESSES 

1. Cylinder, two revolution, 
four roller, 17 by 22, com 
plete with variable-speed 
motor, cast rollers, et« 

2. Platen, & by 12, with foot 

treadle, counter, flywheel 
guard, platen guard, brake, 
and set of cast rollers (mo 
tor and treadle combination 
if desired) 
Platen, 10 by 15, complete 
with variable-speed motor, 
counter, flywheel guard, 
brake, and set of cast rollers, 
etc 

4. Platen, 12 by 18, complete 
with variable-speed motor, 
counter flywheel guard, 
platen guard, brake, and set 
of cast rollers, etc 
Proof, 14 by 18, with cabi 
net 
Proof, 20 by 24, with cabi 
net 
Proof, 23 by 24%, with 
cabinet 

8. Tableting 

PUNCH 

1. Foot power, multiple with 
assorted punches 

). Lever, two die, with assorted 
punches 

‘. Power, multiple, with as 
sorted punches (paper drill 
may be substituted) 

QUOINS 
1. Sizes No. 1 and No 
2. Keys, Sizes No. 1 and No. 2 
RULE plain and brass (fonts 
to hit quarter cases) 
pt., laborsaving, hair line, 


maple with leather 


side face 
2 pt., laborsaving, 1 pt. sick 
lace 
1 pt., laborsaving, | pt. face 
pt., laborsaving, doublk 
lace 
SAW TRIMMERS 
type, with point gauge, and 
raising and lowering table 
SILK-SCREEN UNIT 
SPACING MATERIAL 
1. Iron furniture, as selected 
2. Leads, laborsaving, 2 pt 


pedestal 


Leads, 2-{t. strips, 2 pt 
Slugs, laborsaving, 6 pt 
Slugs, 2-ft. strips, 6 pt 
Spaces and quads 
Thin spaces, brass and cop- 
per, assorted sizes, 6 to 8&8 
pt.. one size in each box 
SPECIMEN DISPLAY BOARD 
STAPLE BINDER 
type, loot power 
STEREOTYPING UNIT, & by 
12 in 
STITCHER wire 
pacity “% or % in. flat- and 
saddle-back tables 
PWEEZERS ‘4, in 
IT'YMPAN PAPER (with combi 
nation holder and cutter) 
1. 18 in 
2. 48 in. upright, to be used 
with cylinder press only 
TYPE 
1. Body 
pt 
2 Job lightiace 6, 8 10, 12 
14, 18, 24, 30, 36, and 48 
pt 
Job lightface italics 8, i 
12, 14, 18, 24, and 346 pt 
Job boldface — 6 and 8 pt 
12 pt., No. 26; 12 pt.. No 
27; 12 pt., No. 28; 18 pt., 
No. 40 
Job, light copperplate Goth 
Ke 6 pt., Nos. 1, 2, 3, 4; 
12 pt., Nos. 5, 6, 7, 8 
6. Job condensed title Gothic 
12, 18, 24, 36, 48, 60, and 
‘2 pt 
Job text type 10, 12, 14 
18, and 24 pt 
Job, typewriter type 
pt. with spaces 
Job, boldtace italic 8. 10 
12, 14, 18, 24, 30, and 36 
pt 
Job, heavy copperplate 
Gothi« 6 pt., Nos. 21, 22, 
24, and 24; 12 pt, No. 25 
Wood, condensed Gothic 
8, 12, 15, and 18 line 
10 pt. line leaders 4 dots to 
the em 
13. 10 pt. braces and dashes 
14. 10 pt. tractions 
15. 10 pt. reterences 
16. Parentheses and brackets 
2 pt. laborsaving leads, 4 to 


pedestal 


power, ca 


lightface * and It 


1S picas 
6 pt. laborsaving slugs, 4 to 
picas 
pt laborsaving brass ruk 
2 pt. miters for ruk 
Laborsaving metal furniture 
Thin spaces with quarter 
size case 
PYPESETTING MACHINES 
1. Either linotype or intertype, 
2 or 35 magazines, and molds 
2. Matrices for same, 6, 8, 10, 
and 12 pt., as selected 


VISUAL AID CHARTS 


Print-Shop Supplies 


INK 
1. Bond, black, for bond papers 


BENZINE OR GASOLINE 


for cleaning type or presses 


BINDERY TAPE — 2 in. wide, 


brown or black 


GOLD BRONZE — pale 


Book, black, for school 


papers, etc 


(Continued on page SA) 





Pittsburgh 


COLOR DYNAMICS 


Helps Achieve 
Ultra-Accurate Workmanship 
in Graflex Plants 


Tomorrow's shopmen must 
know how to use color to 


improve productive efficiency 
and morale! 


Engineered Color Study 
of Your Classrooms — FREE! 
@ Write today for a free booklet explaining how Pittsburgh's 
system of COLOR DYNAMICS can be put to work. Better still 
we ll be glad to demonstrate the benefits of this modern painting 
method in your classroom. We'll provide an engineered color 
study for you without cost or obligation. Call the Pittsburgh 
Piate Glass Company branch nearest you and arrange to have 
a representative see you. Or mail this coupon 


2G 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


COLOR DYNAMICS, purposefully wed on walls 
and machines in the plants of Groflex, inc. of 
Rochester, N. Y., improves efficiency, safety and 
morale of workmen who make the world's best 
known high-speed cameras 


ORE AND MORE educators are 
recognizing that better 
knowledge of the use of color is 
making an important contribu- 
tion to greater productive effi- 
ciency and to the improved health 
and welfare of workers. 


@ That's why Pittsburgh's paint- 
ing system of COLOR DYNAM. 
ICS is being included in courses 
on vocational training. 


@ Tomorrow's shopmen are be- 
ing shown how the principles of 
COLOR DYNAMICS, when ap- 
plied to buildings and machines, 
provide a more pleasing and 
cheerful environment. Eye-rest 
colors on walls and machine 
tools help workers to see their 
tasks better. Eye fatigue, so often 
the cause of lowered efficiency, 


— Pr tspurGH Pants 


PAINTS « GLASS + CHEMICALS + BRUSHES + PLASTICS + FIBER GLASS 





is lessened, Morale-building colors 
on walls and ceilings promote cheer- 
fulness and improve the mental atti- 
tude of employees, Safety colors on 
motorized equipment and traffic lanes 
warn of dangers and reduce the num- 
ber of time-loss accidents. 


@ Begin now to teach your students 
the important principles of COLOR 
DYNAMICS. Better still, demon- 
strate the effectiveness of this paint- 
ing method in a practical manner by 
applying it in the decoration of class- 
rooms and equipment. 


Send For FREE Book! 

F Pittsburgh Plate Glass Co, Paat Div 

| Department 1A-35, Pittsburgh 22, Pa 

| Please send me a tree copy of 
your booklet “Color Dynamics.” 

| Please have your representative 

| call for a Color Dynamics Survey 

| without obligation on our part 

| 

| 

| 

| 

| 


Name 
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If your taney is turning . . . look to the printing 
industry for an ever changing, constantly interesting 
and challenging field of endeavor. The graphic arts 
embodies a multitude of diversified positions from 
chemistry to copy writing, and from its early begin 


a hnings has been a rewarding task to most who hav 


entered it 


| nvelope manufacturing and printing is a small but 
on ; . important part of this great industry. So if your 
I'he Midwest's Most Complete — 
faney does turn to the printing trade, or if you are 
Envelope Supply House. in it, we will be very happy to serve you and assist 


Over 700 Stock Items. you whenever we can 


WESTERN STATES ENVELOPE COMPANY 


1616 WEST PIERCE STREET MILWAUKEE 46, WISCONSIN 











IT’S CLEARER 
x ; IT’S STRONGER 
IT’S ALWAYS UNIFORM 
TEACH HEAT TREATING 
3006 Las 
ACTUAL SHEARING STRENGTH ss —, The Modern way with 
NO MATTER WHAT THE | Quick Acting JOHNSON Furnaces 
JOINT IT'S BOUND FIRM = No. 101 Bench Furnace 
WITH ROGERS... and Rogers * ) &= Delivers up to 1800 # without a 
will Never Discolor Wood Ma- | : scniuth, Vor hnoting euitetay snopen 
terials. The joints shown here up to 12 Ibs. per pair. Ideal for heat 
are only 6 of the 24 Typical treating, case hardening, and anneol 
Joints shown in Rogers Book of m6 





PaPo Tomeur 


orp ing carbon steels. Two burners. Firebox 
3%ux4'ex5'e. Complete with baffle —_ 
Woodworking Notes which you 0 


can have FREE. Lal 


sow SOUL TINS Revere. 


Cc ‘. r, plaie 
5 2 $20.80 F.0.B. Factory 
5 


No. 118 Combination Furnace 
Use this furnace for heat treating cor 
bon steels and for melting soft metals 
It's full of helpful data, handy as a such as lead, tin, zine, bobbitt, ete 
teaching aid. Send for Your Copy Lid on hood may be removed and 22 
and Rogers Free Project Plans, — cane pet imetes, Mwebes 

TODAY! 6'4x5x6%. Complete with pot os eee. 

illustrated 

Rogers Glue is handy in Leather $38.50 F.0.8. Factory 

Crafts, Print Shops and other 

manual arts classes, too. RENEW THE EFFICIENCY OF YOUR PRESENT JOHNSON 
FURNACES. WRITE FOR COMPLETE DETAILS ON 

FACTORY RECONDITIONING FR 


JOHNSON GAS APPLIANCE CO. 
585 E AVENUE N.W. CEDAR RAPIDS, IOWA 
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Continued from page 72A) 


Cover, colors as selected 
Dryers and compounds, as 
selected 


. Half tone, black 

. Job, colors as selected 

. Metallic, gold and silver 

. Process, black, red, yellow, 


KEROSENE 


blue 


-for cleaning roll 


ers 
PADDING CEMENT 


1. 
2. 


Cold 
Hot 


PAPER 


1. 


? 


. Book, machine 


Bond, fine grade, 17 by 
— 20, white 

Bond, medium grade, 17 
22 20, white 

Bond, sulphite, 17 by 22 
20, white 

Bond, sulphite, 17 by 22 
20, colors as selected 
Book enamel, 25 by 38 
80, white 

finish, 25 
by 38 — 80, white 


. Book eggshell finish 25 by 


38 — 60, white 


. Cover, as selected, 20 by 26, 


. Index 


medium 

Card Bristol, fine grade, 22 
by 28 —4 ply, white 

Index Bristol, medium 
grade, 25% by 30% — 110, 
white 

Bristol, medium 
grade, 25% by 30% — 140, 


white 


. Mill Bristol, medium grade, 


13. 
14. 


16. 
17. 


18. 


25% by 30% — 140, colors 
as selected 

Pressboard, red 
Strawboard, No. 40 or No 
50 


5. Tagboard, manila, 24 by 36 


— 140 

Tympan, to fit presses 
Wrapping paper, size as se 
lected 


Holder for same 


PASTE 


, 


Bindery 
Make ready 


SILK-SCREEN SUPPLIES con 
sisting of: 


Silk-screen process paste 
paint, 1 each of the follow 
ing colors: toluidine red, 
strontian yellow, ultramarine 
blue, medium green, rich 
brown, orange, purple, white 
and black 

Solvent profilm in 11- by 
14-in. sheets 

8-in. synthetic squeegee 
1l-in. synthetic squeegee 
No-clog varnish 


». Film solvent 
. Stencil filler 


5. 


Filler remover 


. Stencil knife 


10. 
il. 
12 
14 


TWINE 


Fiber guides 
Red sable brush Y% in 
Putty knife 
Frame tape 


cotton, tor tying jobs 


WIRE STITCHING 


.. 


, 


No. 28 round wire for 
stitcher 


Wire staples, 4 in 





| Personal Tews | 


DR. HUTCHCROFT JOINS FACULTY 
AT UNIVERSITY OF MICHIGAN 


Dr. C. Robert Hutchcroft, formerly profes- 
sor of industrial-arts education at State 
Teachers College, Oswego, N. Y., has assumed 
the position of associate professor of indus 
trial arts at the University of Michigan, Ann 
Arbor, Mich 

He is a native of Larned, Kans., received 
his B.A., and M.A., degrees from Colorado 
State College, and the D.Ed. degree from 
Columbia University, New York City 

He taught industrial arts on the elementary, 





C&P NEW SERIES PRESSES These presses in 
sizes of 8x12, 10x15, 12x18 and 14'4x22, 
provide the student with equipment that fur- 
nishes all practical requirements of hand fed 

operation. May be equipped with fly- 
wheel, belt and platen guards. Also furnished 
for treadle operation instead of motor drive. 


a 
CHANDLER & PRICE 


junior and senior high, and college levels. He 
served as technical training inspector in the 
U. S. Air Force from 1942-46, and now holds 
the rank of Lt. Col. in the Air Force Reserve. 

After completing his military service, he 
was professor of industrial arts at Colorado 
State College of Education for one year, and 
then joined the faculty at State Teachers 
College, Oswego, N. Y., where he taught un- 
til he came to Michigan. 

He is a member of Phi Delta Kappa; Kappa 
Delta Pi; Epsilon Pi Tau (Laureate Cita- 
tion) ; National Education Association; Ameri- 
can Industrial Arts Association; American 
Council on Industrial Arts Teacher Educa- 
tion; American Vocational Association; New 
York State Teachers Association; and New 
York State Vocational and Practical Arts 
Association. (Continued on next page) 


PRESSES and PAPER CUTTERS 


The Standard for Printing Education 


C & P presses and paper cutters have been 
standard equipment in commercial plants 
and sehools for over 50 years. So, the selee- 
tion of C & P equipmefitifor printing classes 
places before the students practical, equip- 
ment exactly as used in commercial practice 


in the entire printing industry. 


In addition, special safety features are in- 
corporated, when desired, in C & P presses 
a ee and paper cutters sq that all safety require- 


C&P BENCH CUTTER An effi- 
cient, small size Rutter that 
handles sheets up to 19” x 24”. 
Equipped with two-handed 
salen control. 

mends . 


ments are fully satisfied. 


For practical instruction —for safety in use 
—the foresighted administrator recom- 


. Chandler & Price. 


“HANDBOOK OF PLATEN PRESSWORK" is one of the out- 
standing aids 4 inting furnished without charge to print. 


ing instructors 


{ you do not have a copy, just request one. 


C&P PILOT PRESS A thoroughly efficient 
little press, chase 6'¢x 10, that teaches 
basic principles of press operation with 
exceptionally fine printing results. 


THE CHANDLER & PRICE COMPANY 


6000 CARNEGIE AVENUE 


. CLEVELAND 3, OHIO 
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PERSONAL NEWS 


(Continued from previous page) 


VICTOR RANDEL RETIRES 


Victor Randel, head of the department of 
industrial arts at Sam Houston State College, 
Huntsville, Tex., for 34 years, retired effective 
July 31, 1954 

He spent one year in Brazil as a specialist 
in industrial education with the United States 
Institute of Inter-American Affairs. 

Mr. Randel, always a tireless worker, will 
remain active in community and college ac- 
tivities. He is a member and a former presi- 
dent of the Huntsville Club, and was a mem- 
ber of the City Council for 24 years 

He is a member of the Kiwanis Club, and a 








Verbeat of Wortonta 
5) » 


charter member and former president of the 
Alpha Field Chapter, Phi Delta Kappa. 

His many friends, while they deplore his 
retirement from the field of industrial educa- 
tion, wish him many delightful years of leis- 
ure and good health. 


STEPHEN RANDEL SUCCEEDS 
HIS FATHER 


Stephen Randel has beer. appointed acting 
head of the department of industrial arts at 
Sam Houston State College, Huntsville, Tex. 

He received his B.S. degree from Sam Hous- 
ton State College in 1939 and taught in junior 
and senior high schools until World War II. 

After the war he taught at Port Arthur. 
After a summer of graduate work he went to 
East Mississippi Junior College to set up an 
industrial-arts department and remained there 
as head until 1952. 


PRODUCTS 


Sennett 
Positive Assembler x 
Lino Stug Cutter 


Press Seat 


H ROUSE AND COMPANY 50 YEARS OF SERVICE TO 
THE PRINTING INDUSTRY 


In 1947 he received his MS. degree at 
Texas A. and M. College, and now lacks only 
the dissertation to get his doctoral degree. 

He is quite proud of having been chosen to 
succeed his father. 


HARRY ©. EIKEN DIES 


Harry O. Eiken, director of the Green Bay 
School of Vocational and Adult Education, 
Green Bay, Wis., died on November 26, 1954. 

He was born in Minneapolis, Minn., in 
1894. His family moved to Stoughton, Wis., 
in 1903. 

He was graduated from the Stoughton High 
School in 1914 after which he entered State 
College at Oshkosh, Wis., being graduated from 
that institution in 1916. 

Mr. Eiken taught at Wausaukee, Wis., 1913 
and 1917, and at Beach, N. Dak., in 1917 until 
he entered the armed services at Madison, 
Wis. He went to France with Battery B, 341 
Field Artillery, 89th Division. He was with the 
army of occupation in Germany until May, 
1919. 

He entered The Stout Institute, Menom- 
onie, Wis., for the summer session. In Sep- 
tember, 1919, he was employed by the board 
of education in Ashland, and was chosen to 
initiate and direct the program of vocational 
and adult education by the newly organized 
board of vocational and adult education in 
that city in 1921. 

In January, 1924, he was appointed director 
of the Antigo School of Vocational and Adult 
Education, and in 1928 upon the death of 
H. G. Stewart, he was made director in Green 
Bay. 

He was an active member in many civic, 
patriotic, and educational clubs and associa- 
tions. 

Among his educational affiliations were: 
American Vocational Association (life mem- 
ber), Adult Education Association, Wisconsin 
Education Association, Wisconsin Association 
of Vocational and Adult Education, Wisconsin 
Association for the Disabled, National Council 
of Local Administrators, Stout Ajumni As- 
sociation, Wisconsin Alumni Association, Wis- 
consin Directors Association, Fox River Valley 
and Lake Shore Safety Council, and the Wis- 
consin Council of Safety. 


GORDON O. JOHNSON DIES 


Gordon O. Johnson, age 47, industrial-arts 
teacher at Shortridge High School, Indian- 
apolis, Ind., died of a heart attack on Septem- 
ber 8, 1954. 

Born at Eau Claire, Wis., Mr. Johnson was 
graduated from The Stout Institute with a 
B.S. degree in 1929, and received his master’s 
degree at Colorado A. and M. College at Fort 
Collins, Colo, He taught one year at Kenosha, 
Wis., before coming to Shortridge in 1930. 
During World War II he was active in the 
training of U. S. Navy personnel. 

He was a member of Indiana State Teach- 
ers Association; National Education Associa- 
tion; Indiana Industrial Education Associa- 
tion, of which he was a past president and for 
several years in charge of commercial exhibits; 
Iota Lambda Sigma; and American Voca- 
tional Association. He also participated in the 
Industrial Arts Awards program as a member 
of the advisory committee, and as judge in 
several of its divisions. Many of his students 
were winners in the plastics division from the 
beginning of the Industrial Arts Awards. 

His loss is being keenly felt by his former 
pupils as well as his associates and friends. 
His constructive influence will long endure. 


ALFRED G. WESTERN DIES 


Alfred G. Western, 58, director of the South 
Milwaukee Vocational School, South Mil- 
waukee, Wis. since 1921, died Tuesday night, 


(Continued on page 78A) 
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_ And Challenge has ail the sizes! 

< 
A complete line of industry-approved 

power paper cutters —in full 

hydraulic or semi hydraulic models 

—from the new 1934” space savers 

all the way up to the magnificent 37” style’ ¥ oo 
370 heavy-duty favorite. ag 
Each model in this line is a a1 

power package coms ready Vy é “f . x 
to unleash its controlled (% ‘ 
hydraulic strength to help ae | 7 


—« 


7 


- 


5 


~ 


your operators deliver a clean, aa" 
precisioned stack of paper e- 
in less time and with less 

effort! 


Add the features of 2-hand 
safety starting lever... 
“easily-squared” back-gage 
... “duplex” measuring 
tape and you have some 

of the reasons why Challenge 
— through the years — has 
consistently been the fav- 
orite with plant owners and 
operators — everywheref 





Office, Factories and Show Room: Grand Haven, Mich. 
Over 50 Years in Service of the Graphic Arts 
DEALERS IN ALL PRINCIPAL CITIES 


Challenge 
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U.S. GOVERNMENT FILMS! 
FOR EASIER 
MORE EFFECTIVE 
SHOP TRAINING 


THE STEEL RULE 
off 14 min. $30.85 
How to read steel rules; use flexible 
hook and rule-type gages; lay out holes 
with a combination square and scribe 
them with a divider; and use inside and 
outside calipers to transfer dimensions 
to and from steel rules. 
(Correlated filmstrip, 52 fr., $1.25) 


HEIGHT GAGES 
AND TEST INDICATORS 
OfFs 12 min. $27.46 
Principles and parts of the vernier 
height gage; how to use the gage to lay 
out holes and to set test indicators; and 
how to use test indicators to check the 
accuracy of machined surfaces. 
(Correlated filmstrip, 34 fr., $1.25) 


THE MILLING MACHINE 
ofr 8 min. $21.46 
Types of jebs which can be done on the 
milling machine; how to mount the cut- 
ter on the arbor; adjust the overarm 
bracket; and set cutter speeds and table 
feeds. 

(Correlated fiimstrip, 45 fr., $1.25) 


VISUALIZING AN OBJECT 
OF 5! 9 min. $23.14 
How a blueprint is devel ; how di- 
mensions are shown by different views; 
and how special information is indi- 
cated on a blueprint. 

(Correlated fimstrip, 39 fr., $1.25) 


THE LATHE 
OF 68 15 min $32.58 
Functions, characteristics, and basic op- 
erations of the engine lathe. 
(Correlated filmstrip, 49 fr., $1.25) 


HAND SOLDERING 

Ot 479 20 min. $38.59 
Theory of soldering; how to prepare 
soldering irons and torches; clean and 
prepare the work; fasten joints; solder 
wire and lug joints; and seal seams. 

(Correlated filmstrip, 54 fr., $1.25) 
Order through Government Dept. 
GO-7, United World Films, Inc. Prices 
F.O.B. New York City. Special dis- 


counts for schools and non-profit or- 
ganizations, Write for FREE catalog. 


1445 Park Ave., New York 29, N. Y. 


“World’s Largest Distributors 
of 16mm Sound Motion Pictures” 


——— 
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December 21, 1954, after suffering a heart at- 
tack while driving his car. 

Born in Vernon County, he attended The 
Stout Institute at Menomonie, and later was 
graduated from the old Oshkosh State Teach- 
ers College. He came to South Milwaukee 
after serving in World War I and taught in- 
dustrial arts and social studies at the schoo! 
before his appointment as director. 

Mr. Western was a member of the Amer- 
ican Vocational Association, and was a past 
president of the South Milwaukee Kiwanis 
Club and past commander of the Von Eimeren- 
Kilonka post. He also worked with a local 
committee that aided immigrants to become 
naturalized citizens 


7 


@ Wieur Farr, radio and electrical shop in 
structor at Woodrow Wilson High School, 
Long Beach, Calif., has been employed to de- 
velop the electrical area at Long Beach State 
College. Mr. Farr has had several years of 
teaching experience in both the junior and 
senior high school and industrial experience 
in electronics design and development. He has 
a bachelor’s degree from Washington State 
College, Pullman, Wash., a master’s degree 
from Colorado State College, Greeley, Colo., 
and is working on his doctorate at the Uni- 
versity of Missouri. Mr. Farr will start in 
September, 1955. 


¢ De. Curis Groweman, chairman, depart 
ment of industrial education, Texas A. & M 
College; Dr. Wauter Warryen, associate pro 
fessor at the University of Maryland; and 
Dave Taxis, consultant in industrial education 
for Los Angeles County, will be visiting pro- 
fessors during the summer session 1955 at 
Long Beach State College, Long Beach, Calif. 

These instructors will offer courses in shop 
planning, philosophy of industrial education, 
evaluation in industrial education, and ad- 
vanced techniques in teaching industrial arts 
A very comprehensive program at both the 
graduate and undergraduate levels will be pro- 
vided by the visiting and permanent staff 


@ Norman C. Ziemann has been given a 
leave of absence to do further graduate work 
toward a doctor of philosophy degree at 
Northwestern University. 


@ Matcorm R. McBrwe, who will join the 
facuity of the University of Missouri next fall, 
has accepted the interim appointment. Mr. 
McBride began his duties at the college on 
January 23 


¢ Gorpow Rivers was recently promoted to 
full professorship in the College of Engineering 
at Wayne University. He is heading the en- 
gineering shop department of the college. He 
recently passed the State Board Examination, 
leading to the title of registered professional 
mechanical engineer. 


¢ Dr. Warren A. Kien, head, industrial- 
arts department, Eastern Illinois State Col- 
lege, will teach industrial education courses at 
the University of Arkansas during the 1955 
summer session. Dr. Klehm earned a mas- 
ter’s degree from the University of Illinois 
under the direction of Dr. Arthur B. Mays, 
and the degree of doctor of education from 
the University of Missouri under the direc- 
tion of the late Professor R. W. Selvidge. 


_ © Sreve Gare received his doctoral: degree 
in industrial education from Bradley Uni- 
versity at the June S, 1954, convocation. 


@ Roser S. Tuprer is the general shop in- 
structor at Canton, S. Dak., High School 





Fly Off! 


Save all bother, 
danger and expense 
caused by loose or 
splintered handles. 
ESTWING 
“Unbreakable” tools 
are FORGED in 

one piece. 


Grip is genuine 
leather 


FREE: lilustrated 
tool catalog 


ESTWING MFG. CO. 
Dept. V, Rockford, til. 


ORILLS*REAMERSE 
Fee Moki HOLES PER CRiaD 


BH Ee Fag 


HELPFUL 
INFORMATION 


/ AVAILABLE TO YOU! 


1. WALL CHART 
Showing Sizes and 
Decimal Equivalents 


2. BOOKLET on Care 
of Drills and Reamers 


Those who teach an 

appreciation of quality 

tools and their proper core can 

use the above booklet or wall chart to advantage. 


DOUBLE-CIRCLE tools are top quality. . . give 
longer cutting mileage . . . smooth, fast cut. . . they 
@re economical. Send for above booklet or wall 
chart today . . . no obligation. 
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IRWIN v6 towe.:s adiems ibid 
School Shop 2onAhOARHO 


Special 


Here’s the Widest 
Assortment of Top Quality = mete 
Products in . 


- Hardwaree Machinery Set of 13 Irwin Wood Bits 
Tools * Metals and colorful Metal Storage Rack 


This new Irwin bit set and rack helps ke2p tools in 


for Woodworking place, teaches neatness in your shop. Assignments 


. will be completed quicker, too. Irwin solid center 

and Metal Working Shops bits cut clean, fast, accurate. Each Irwin bit hard- 

ened full length to stay sharp longer. Durable steel 

rack screws on wall or bench. Patented spring-steel 

Patterson Brothers—one of the oldest and most reliable names ciips hold bits firmly in place. Size markings on rack 

in the business—is again ready to supply your every shop need for easy selection. Quantity limited —so see your 
with outstanding quality and service. independent hardware dealer soon. 

Our new school shop catalog will be available early in 1955. It's 


going to be outstanding, complete and entirely new! Get your FREE BOOKLET: Tells How to Select, Use, Care 


for Auger Bits. A useful training help for 


name on the list now. In the meantime, check our prices and com- School Shops. Send name and address to 
pere our service. Irwin, Dept. 5-J, Wilmington, Ohio, 


It's smart to buy BLUE RIBBON lines from a BLUE 


RIBBON source... IR WwW t N 
Wilmington, Ohio every bit as good 
ee, Sw ' as the name 


SINCE 1848 
15 PARK ROW, NEW YORK 38, N.Y. 


USE STERLING STEEL FLASKS WANT MORE EFFICIENT — 
For Easy Handling! a eae eee 


SAFETY weoce GRIP 


LETTERS and 
FIGURES 


© No Spall 

* No Mushroom 

© More Service 

. . * Knurled Grip 

Sterling ‘ *® Patented under 

Style *'S , : No. 2,089,794 

a + ‘ © Thumb Side Markings 





Knurled sidesfor positive grip patented 
design provides perfect balance and 


You'll find Sterling Style “E” Flasks exceptionally easy to ee we pee Be gent 


handle because pin lugs are combined with handles. In ings, cylinders, tool steel, etc. All sizes 
many foundries, these Style “E” Flasks have replaced available '{« to 1” characters. Write 


snap flasks. They present run outs . . . require less sand. for Bulletin LF-5SO and for Special Litera- 
ture on Marking for use in Industrial 


Sterling Steel Flasks combine maximum strength with Arts Instruction. 
minimum weight. They retain their rigidity and accuracy, 
year-in, year-out. Write for Sterling Catalog. 











MARCH, 1955 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





Automotive Equipment, Tools, and Supplies 


These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. | 

If possible, each shop should 
have access to a projector, so 
that slide films and silent or 
sound movies, may be used by 
the students in the industrial arts 
and vocational education courses. 


AIR COMPRESSOR 
1,3 to 4 cu. ft, with tank, 
piping, and motor 
2. Small portable, 1 cu. ft. 
with motor 
ALIGNING JIG 
ing rods 
ANVIL 
1. No. 100 or No. 125 
2. Rim 
ARMATURE GROWLER AND 
TESTER 
AXLE STANDS 
BATTERY EQUIPMENT 
1. Cell tester, panel type with 


for connect 


ALCOHOL TESTER 
BATTERY 
1. Cell tester, prod type 
2. Cell tester, cadmium 
Clips, large 
Element pullers 
Fillers 
Funnels, glass 
Hydrometer, acid 
8. Knives 
9. Post builders 
10. Post drills 
11. Post markers 
12. Separator trimmer 
BITS 
1. Expansive 
2. Ratchet brace 
4. Wood, %g@ to | in 
BOLT CUTTER — 24 and 36 in 
CALIPERS —6 in. inside and 
outside 
CANS 
1, Oil, \y pt 
2. 1 gal., gas, safety 
‘. 5 gal, gas, safety 
4. 5 gal., kerosene 
5S. Waste 
CHECKS 
CHISELS 
1. Cape, 44 and % in. 
Cold, “%, 4, wh, and 1 in 
‘. Diamond point 
COMBINATION SQUARES 
12 in 
COTTER-PIN EXTRACTOR 
DIVIDERS — 6 and 10 in 
DRILL SETS 
1. “ew to % in., by O4ths 
2. % to 1% in,, by 32nds 
FILE CARDS 
FILE HANDLES 
FILES 
1. Flat bastard, 6, 8, 10, and 
Zin 
Half round, 6, 8, 10, and 
2 in 
3. Mill, 6, 8, 10, and 12 in 
4. Round, 6, 8, 10, and 12 in, 
5, Square, 8, 10, and 12 in. 
FIRE EXTINGUISHERS 
Pyrene and Acid 
FIRST-AiD CABINET AND 
SUPPLIES 


tool, 1000, blank 


assorted 


discharge rack 
2. Charger (15-battery size) 
with rack 
3. Charger (6-battery size) 
4. Gas stove (small) 
5. Lead-burning torches, with 
gauges and piping 
6. Plate racks 
BENCH 
1. Electric test, elaborate 
2. Electric test, simple 
3. Work, with vises 
4. Work, portable with vise 
BLOWTORCHES ~—- 1 -at. size 
BOOKCASE 
BRAKE 
1. Adjusting stand 
2. Band-lining machine 
BULLETIN BOARD 
CABINETS 
1. Wood or metal, for bolts 
and supplies 
2. Wood or metal, for filing job 
sheets and correspondence 


CHAIN HOIST — with overhead 
trolley and track 
CHAIRS 
1. Teacher's 
2. For tables, or with tablet 
arms 
CHALKBOARDS 
CRANE — portable 
CRANKSHAFT TRUING 
TOOL 
CREEPERS 
DESK — teacher's 
DRILL 
1. Breast 
2. Hand 
3. Electric portable, % in. 
4. Electric portable, 4 in. 
5. Press, 21 in., with motor 
and chuck 
DYNAMOMETER .— electric 
FORGE — with blower and tools 
FURNACES — gas 
GREASE DISPENSERS 
GRINDER 
1. Cylinder, with motor 


Automotive Shop — Small Tools 


FLOOR BRUSHES — 18 in. 
FUNNELS — tin, assorted sizes 
GAUGES 
1. Air pressure 
2. Center 
3. Depth 
4. Thread 
5. Thickness 
GLASS CUTTERS 
GOGGLES 
GREASE GUNS 
pressure type 
HAMMERS 
1. Ball peen, 4 oz 
2. Ball peen, 1'4 Ib 
. Ball peen, 2 lb 
. Lead 
. Riveting 
. Sledge, No. 12 
LADLE 
t-in. bowl 
2. 6-in. bowl 
LAMPS — extension, with reels 
LEAD POT — gas 
MAGNET CHARGER 
METERS — volt and ammeter 


plain and 


test 
MICROMETERS 

1. Outside, 0 to 1 in 

2. Outside, 2 to 3 in 

3. Outside, 3 to 4 in 

4. Inside, 14% to 6 in 
MOLDS 

1. Battery nut 

2. Battery post 

}. Battery strap 

4. Burning stick 

5. Lead hammer 
OILSTONE 
PIPE TAPS —'%, %, 

% in. 

PLIERS 

1. Combination, 6 in 

2. Flat nese 

3. Roundnose 
PULLERS 

1. Bearing 

2. Gear 

3. Wheel, hub type 
PUNCHES 

1. Center 

2. Taper pin 

3. Blacksmith 


PUTTY KNIVES 
REAMER — spindle bolt 
REAMER SETS 
1. Piston pin, 4% to 144 in 
2. Taper pin 
3. Valve seat 
SAWS 
1. Hack, frames, 10 in., ad- 
justable 
2. Hack-saw blades, 18, 20, and 
24 teeth 
3. Hand 
SCALES 
1. Steel, 6 in., graduated iy 
and Yoo in. 
2. Steel, 12 in., graduated Me 


SCRAPERS 

1. Bearing 

2. Carbon 
SCREW DRIVERS 

1. 6 and 12 in. 

2. Small combination 
SCREW EXTRACTORS 
SCRIBERS 
SNIPS — tin, 3 in, straight and 

3 in. curved 
SOLDERING COPPERS 

1. Assorted 


. 8 in., with motor 
12 in., with motor 
JACKS 
1. Lever, 1%-ton 
2. Floor, roller 
LATHE 
1. 11 in. by 4 ft., with motor, 
chucks, and attachments 
2. 16 in. by 6 ft., with motor, 
chucks, and attachments 
PRESS 
1. Arbor 
2. 30 ton 
SPRAY PAINTING OUTFIT 
VALVE REFACING 
MACHINE 
VULCANIZER 
1. Electric steam for tube work 
2. Small, hand 
WELDING OUTFIT — with 
tanks, gauges, and cutting torch 
WHEEL ALIGNMENT 
1. Gauge 
2. Test table 


2. Electric 
3. Handles 
SPRING SPREADERS 


STAMPS 
1. Figures, 4, in 
2. Letters, %¢@ in 
TAP-AND-DIE SETS 
1. Machine screw 
2. NF. % to 1 in 
+, N.C. % to 1 in. 
TIRE TOOLS 
TOOL KIT — metal box or can- 
vas roll, empty 
TWIST DRILLS 
selected sizes 
VALVE 
1. Grinders (hand) 
2. Spring lifters 
WRENCHES 
. 8, 10, 12, and 18 in 
. Ignition sets 
. Pipe, 10, 14, 16, and 18 in. 
Rim socket 
. Socket sets, large assortment 
with case 
. Spark plug 
. Speed wrenches 
. Standard end sets, "4 to 
% in., N.C. and N.F 
. Valve-tappet wrenches 


(extra sets) 


Automotive Shop — 
Materials and Supplies 


ABRASIVE CLOTH AND PA- 
PER — aluminum oxide and 
silicon carbide 

ACETYLENE GAS 
for welding 

ACID 

ALCOHOL 

BABBITT 

BEARING BLUE 

BEARING COMPOUND 


1. 600OW 
2. Penetrating 


in drums, 


BOLTS 
1. Machine, selected sizes 
2. N.F. selected sizes 
3. Stove, flat or round heads, 
selected sizes 
BRAKE JUICE — \%-pt. cans 
BRUSHES 
lL. Paint 
Spark plug 
Spoke 
4. Steel 
5. Varnish 
CHAMOIS 


(Continued on page 82A) 


2 
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GREAT DOUBLE FEATURE FOR ' rN 
YOUR ARTS & CRAFTS SHOP! sens ay ALCOA 
PTT TTT ee Se, Solile wale) 7.8 AIDS 


“GONE WITH THE 
POLISHING DUST’ 


arin Ne a COUECTOR | On Call for Your Use 


A complete jewelry polishing and 





its own dust 


s 

+. 

a 

- 

. 

” 

- 

7 . 

Sipe ‘Detgned. special fo HOW-TO-DO-IT FILMS 

with * ew 

¢ fo eee eae - oe GENERAL INTEREST FILMS 
© gas indles ; 

© en exible Shafts, Orv CHART ON CHEMISTRY AND 
° 
7 
e 
. 
. 


Sanders without Special Adaptors. 


$275.00 complete HISTORY OF ALUMINUM 
HOW-TO-DO-IT LITERATURE 
GENERAL AND DESIGN LITERATURE 


starring CRAFTOOL ELECTR 


cv J J ; ’ 
SPEED WHEEL ARIABLE ALUMINUM COMPANY OF AMERICA 


Motion Picture-Educational Dept, 802-U 


A sturdy steel full-si 
, ull-size floor | . ‘ : : 
potter's wheel... smooth running, tab Oe eae 


ly sensitive and versatile... Pittsburgh 19, Pa. 


th equipped Gentlemen: 
row H 
lead Please send your free “Alcoa Educational 


Aids” catalog to: 


ONLY $98.50 complete less motor — 
. Send for complete 
e Ceramic and Arts & Cr 
POC Ce eeecccces 


catalog of 
ofts Equipment 
Pee eecesces 


, 401 BROADWAY, N.Y. 13, N.Y. 


STREET 


Start Your Students 
ey RIGHT! 


Use beoks based on practical shop experience . . . 
books that heve been chosen as standard texts by 
leading trade and technical schools . . . books 
your students will be able te use after graduation 
os reliable references. 


MACHINE SHOP TRAINING COURSE 


Hundreds of leading schools and shop training 
courses use this as their basic text. The two 
volumes contain 1124 pages of questions and an- 
swers, carefully selected to deal with the most 
important el of hi shop practice. 
Packed with useful facts, shop rules and general 
data, and accompanied by drawings and photo- 


graphs that make every subject clear, 
THE wAMeE Twe volumes, $8.00 Postpaid in U. $ 


ee ee 





In Canada or overseas, $9.30 


the easy-to-use Soldering MACHINERY’S HANDBOOK 
Flux for neat strong unions. pag RF Fy gt gg i 


fo ou 

reference library and a book that every seadont 

Use Rubyfluid Flux — liquid or paste — to fae on > megs, fe ag gonpeaeiwe job 

get neat, strong unions speedily and easily. | Se eT eae ae” ee 

ubyfiuid is a special fast acting formula, | formulas and general data —~ the kind of intorma- 

wets out freely, is free from harmful and ee r~4 ie ee | } . Aaa os well a 

objectional fumes, economical to use. 15th Edition, Thumb Indexed, $9.00 Postpaid in U. $ 

Try it — send $1 for special offer — 1 pt. Canada or overseas, $10.00 

liquid, % Ib. paste flux and helpful booklet. 

2 — pageant nase we Ruby’s — THE INDUSTRIAL PRESS 
tee ux, perfected for that metal. 93 Werth Street New York 13, N. Y 


77 C. McDowell Street Columbus 8, Ohio Please send me [) copies of MACHINE SHOP TRAINING COURSE 


RUBY CHEMICAL CO. copies of MACHINERY’S HAN 





C) Bi me ) Purchase order enclosed 


(You may return books without anes it you do not 
find them useful 


i 
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(Continued from page 80A LEAD 
COIL-SPRING ASSORTMENT 
COPPER TUBING 
COTTER PINS — assorted sizes NUTS 


CROCUS CLOTH 1. NF. 


DISTILLED WATER 


ENAMEL — AUTO PAINTING 


1. Copper ashestes 
2. Cork and felt OIL 


3. Flange and heavy 
GASOLINE OXYGEN 
GREASE — cup, cans burning 
PIG LEAD 


KEROSENE 
KEYS, WHITNEY — assorted 
LACQUER — colors 


LUBRICANT — transmission 


NAILS AND BRADS SCREWS 


castellated, square, 
hexagon, selected sizes and 
DRAIN COCKS kinds 


ELECTROLYTE . NC., square and hexagon, 


selected sizes 

GASKETS }. Machine screw, selected sizes 
4. Wing, selected sizes 

. , light, medium, 


RADIATOR HOSE 


RIVETS — brake lining, %«, “4, 
and % in. long 


TACKS AND STAPLES — up- 
holstery 
TIRE 


1. F.H. or R.H., iron or brass, 1. Carcass fabric 


selected sizes and kinds 

2. Cap and machine, iron or 
brass, selected sizes and 
kinds 


2. Cushion stock 

3. Inner-tube repair stock 
. Patching cement 
. Patches 


SEALING COMPOUND . Putty 


SHIM STOCK 
SOAPSTONE 
SOLDER — bar, 


in drums for lead fluxing wire 
SOLDERING PASTE 
SPELTER — for brazing 
PISTON-RING COMPRESSORS SPONGES — % bb. 
STARTING CABLE 


SHELLAC — 4-pt. cans 


. Tread stock 
Vulcanizing 

VALVE-GRINDING COM- 
or self POUND — coarse and fine 
WASHERS 

1. Lock, assorted sizes 

2. Wrought iron 
WASTE 
WIRE — primary and secondary 





Neng. G 


metar SP No. — 





GARRETT 0. = 50 Vear: Serving Schee 


Shipped Complete and 
Ready te Use with following 
Items and Accessories 


1—5110 Walker-Turner 4-speed Lathe, 
complete with V-Belt, Motor Bracket, 
Pulley, Head and Tailstock Centers, 
6” and 12” Tool Rests. Capacity 
over gap 15”, over bed 12”. Speeds 
—700, 1150, 2200, 4200 RPM. 

1—9122 Walker-Turner 4% K.P. Motor 
Single Phase, 115/230 volt, 1740 


1—395A20 On-off Toggle Switch. 

1—396A40 Cord and Plug. 

1—51-7 Face Plate 6” Left Hand Thread. 

1—51-8 Face Plate6” Right Hand Thread. 

ae 4 Metal Spinning Face Plate 4 
inc 

1—1123 Spinning Tool Rest. 

1—1117 Metal Spinning Center. 

1—Set Professional Metal Spinning 
Tools, set of 5. 

1—Set D-1-S Wood Turning Chisels, 
set of 8. 


100—Assorted Aluminum Discs for 

spinning 

1—Lot Specially selected Maple Stock 
for shaping wood spinning chucks. 

1—Bar Stik Wax spinning lubricant. 

1—Book “Etching, Spinning, Raising, 
Tooling Metal.” 

1—328 Baldor Buffer % H.P. Singlé 
Phase, 115 volts, 3450 RPM, i” 
arbor. 

2—8” Muslin Buffing Wheels 4” arbor. 

2—8” Cotton Buffing Wheels % ” arbor. 

1—154 Wire Wheels 4” arbor. 

1—Bar Tripoli. 

1—Bar Rouge. 

1—Bench Unit with top 6 ft. x 30” x 
1%" laminated hard maple, 1” thick 
lower shelf, sturdy steel bench 
legs, duplex electrical outlet. 


Price upon request 


yw 


r 


® 
w 


g School s Serving School Shops of Americ F 


T. CLEVELANCE 











|Hew Publications) 


Interior Electric Wiring and Estimating 
— Part Two Industrial 


By Kennard C. Graham. Clotn, 324 pp., 
5% by 8% in., illus. Americar. Technical So- 
ciety, Chicago, Tl. 

This book discusses mainly the problems 
arising from placing electrical installations into 
factories and industrial buildings. 

Planning and installing nonresidential light- 
ing, wiring for motors, generaters, power 
feeders, transformers, and special circuits and 
applications, are all clearly explained with 
clear descriptions and good pictures and 
diagrams. 


Occupations and Careers 

By Walter James Greenleaf. Cloth, 605 pp., 
6% by 9% in., illus, $4.20. McGraw-Hill 
Book Co., New York, N. Y. 

This book covers 12 major groups of occu- 
pations of the professional, semiprofessional, 
administrative, office, selling, domestic service, 
personal service, building service, protective 
service, agricultural, fishery, forestry, skilled, 
semiskilled, and unskilled types. 

Lists of visual aids are included in the 
teacher’s manual. 

The book is well written and beautifully 
illustrated, and should be a great help to our 
youth who must make their choice from an 
array of more than 22,000 different occupa- 
tions. 


The Gyroscope Applied 

By K. L. T. Richardson. Cloth, 384 pp., 
6% by 9% in., illus., $15. The Philosophical 
Library, New York, N. Y. 

An exceedingly interesting book on the 
gyroscope, an instrument which for years was 
largely known as‘a toy but which now has 
fouad application in numerous engineering, 
scientific, and aeronautical and marine devices 

The appendix of the book gives the simple 
mathematics for those who want to delve into 
the fundamental properties of gyro-dynamics. 


Basic Electricity 

A five-volume Picture Book home study 
course. John F. Rider Publisher, Inc., 480 
Canal St., New York 13, N. Y. The complete 
home study course covers all of basic elec- 
tricity: ac. and dc. circuits, components, 
motors, and machinery. $9 per set 

Prepared for the U. S. Navy's common-core 
electricity and electronics training program by 
Van Valkenburgh, Nooger and Neville, Inc., 
it has just been released for civilian use. Basic 
Electricity represents a completely different 
method of subject presentation. Every page 
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covers one complete idea; on that same page, 
at least one big show-how drawing illustrates 
and explains it. These unusual, cartoon-type 
illustrations, over 900 in number, actually 
make up more than half the entire course. 

Now used by the navy as the backbone 
of its current electricity and electronics train- 
ing program, this book also features the use 
of an imaginary instructor, who stands fig- 
uratively at the reader's elbow, doing demon- 
strations that make it even easier to under 
stand. Every phase of Basic Electricity is 
made instantly clear—explained in plain, 
everyday English — step by step—so every 
one can understand it. 


How, When, and Where to Provide 
Occupational Information 
By Glen L. Weaver. Paper, 48 pp., 5% by 


8% in., $1. Science Research Associates, 57 
West Grand Ave., Chicago 10, Ill. 

The purpose of this book is to furnish edu- 
cators with a useful vocational planning pro- 
gram that will help young people in making 
their own choice of occupation. 

The manual discusses the kind of occupa- 
tional information that should be provided 
and how it can be presented to students. Pro- 
grams for teaching eccupational information 
are suggested for elementary schools as well 
as high schools, 

It also presents the latest information on 
occupations for girls and minority groups. 


Elements of Soil Conservation 


By Hugh Hammond Bennett. Cloth, 358 
pp., 6%6 by 9% in., illus., $3.96. McGraw-Hill 
Book Co. Inc., New York, N. Y 

This book is the product of a man who has 
made soil conservation a lifelong crusade. He 
was chief of the Soil Conservation Service of 
the U. S. Department of Agriculture from 
1935 to 1951, and may be justly called “The 
Father of Soil Conservation.” 

In his book he thoroughly discusses the 
erosion problems of our country. He points 
out the extent and effects of erosion and urges 
a national program of soil conservation. He 
also explains the values and methods of con- 
touring, terracing, how to control gullies and 
erosion on stream banks, and wild life and 
soil conservation. 

The book also has chapters on farm drain 
age and farm irrigation. 


Picture Yourself as an Industrial 
Arts Teacher 


This 6-page brochure was developed to in 
terest the junior high and senior high school 
student enrolled in industrial-arts classes in 
becoming shop teachers. 

This brochure is sponsored by the California 
Industrial Education Association, Southern 
Section, and was developed through the efforts 
of Dave Taxis, Los Angeles County Co- 
ordinator of Industrial Arts and Southern 
Section C.LE.A., president; Tom Weir and 
Marly Grobeli, assistant professors, University 
of California Santa Barbara; and Ed Roberts, 
vice-president, Los Angeles County Industrial 
Education Association. 


TV Manua!, Vol. 14 


Volume 14 of the Rider Television Manual 
series was recently published by John F. Rider 
Publisher, Inc., 480 Canal St., New York 13, 
N. Y. 

Volume 14 is equivalent to 2500 8% by 
1l-in. pages. Price, $24. With the publication 
of this volume, the Rider organization has 
released more than 31,110 (equivalent of 8% 
by 1l-in.) pages of factory-authorized, fac- 
tory-prepared service information on television 
receivers produced by American manufac- 
turers since 1939 


In order to present properly the true out 
put of the receiver manufacturers, Rider 
Manuals include all the schematics, chassis 
views, circuit descriptions, voltage data, align- 
ment information, and other data which apply 
to all the production runs of each receiver 
Among the features of Rider’s TV 14 is service 
data on the latest large screen color receivers 
produced by CBS-Columbia and Motorola 


Architectural Drafting 


By William J. Nornung. Second edition 
Cleth, 221 pp., 834 by 11% in., illustrated 
trade list price, $4.50, text list price, $3.60 
Prentice-Hall, Inc., New York City. 

This is the second edition oi this textbook, 
and it has been revised and enlarged 

It consists of seven parts in which the 


construction principles, a thorough exposition 
on standard details used in house construc- 
tion, direction for planning the house, mak- 
ing the plans, heating the house, plumbing, 
electric wiring, and a set of architect's speci- 
fications, are all clearly presented. 

The book also contains a glossary of work 
terms 


Most-Often-Needed 1955 Television 
Servicing Information — Volume 
Tv-9 
Compiled by M. N 

pp., 84 by 105 in., illus., $3 

lications, Chicago, Il 
A compilation of practically all important 

TV sets covered by the Supreme Publications 

television service manuals 


Beitman, Paper, 192 
Supreme Pub- 





FIBERGLASS PROJECT OF THE MONTH 














aphic acid tray, drofti 
rom Castogias-Fibergiass 


The pho 
by hand 


S ANKS, TRAYS, CASES ov} special 
shape or size that are either hard 
to-get or too expensive may be 

quickly fabricated at surprisingly little 
cost, Fiberglass fabrics and/or textiles of 
cotton, organdy, muslin, 
cheesecloth, etc., are 
draped over a mold of 
the desired shape. The 
mold may be made of 
wood, plaster, clay or 
similar conventional 
materials that are inex- 
pensive, easily worked 
and readily available 


; ‘2 
Alexander F. Bick 
lecturer 
the Cas- 
~ Piberglass 

series of articles 


Fiberglass Is impregnated 
With Castoglas Liquid Plastic 


The fabric is then impregnated with 
Castoglas resin which is easily applied 
with a brush. A hardener, which is mixed 
with the resin, causes it to set within 
30 to 60 minutes, to a hard, tough sur 
face which, thickness for thickness, is as 
light as aluminum and as hard as steel 
Resilient strength is not the only out 
standing characteristic of this Fiberglass 
laminate. Unlike conventional materials, 
it will not rust, corrode or crack, and is 
unaffected by acids, alcohol, oil, grease 
hot or cold water and extreme tempera 
ture changes 


No Heat or Pressure Required 


It’s downright uncanny, to say the least, 
that these versatile materials can be 





instrument box and brush stor fonk were formed 

y 7th and 8th grade students 

neither heat nor pressure and the Castogias liquid plastic dries te o hard finish 
within 30 to 60 minutes. 


hese projects require 


formed into almost any shape by an easy 
hand and lay-up method. Teachers are 
impressed not only by the sheer sim 
plicity of the process but also by the 
endless variety of useful and decorative 
articles that can be made with Fiberglass 
laminates, from a small one-inch part to 
a 55-foot P-T Boat 


The principle which is employed in mak 
ing the radio housing and wheel guard de 
scribed in the Bick article in this issue 
of “INDUSTRIAL ARTS” is also used in 
making the assembly and cleaning trays 
for electrical and auto parts, biology 
specimen trays, over or under-sized li 
brary clipping files, to name just a few 
Students will certainly be interested in 
fabricating take-home projects such as 
kitchen gadget cases or compartment 
trays for sewing supplies, garden seeds or 
nails and screws 


Free Reprints With Detailed 
Specifications 


Reprints of the Bick articles with detailed 
instructions and material specifications 
will be mailed free to teachers of Indus 
trial Arts Departments, Write to 


School Dept. C50, 
The Castolite Co., Woodstock, Ill. 
@ Producers and Distributors of Casting, 


Laminating, Coating and Molding Resins — 
Serving Industry, Science, the Arts and Crafts 
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Ceramic Equipment, Tools, and Supplies 


AUTOMATIC CONTROLS 
1. Electronic temperature con- 
trols 
2. Time controls 
BATS 
Plaster of Paris 
BENCH WHIRLERS 
1. Aluminum 
2. Plastic 
5, Setstone bats for whirlers 
BOOKS 
BRUSHES 
1, Camel's hair 
2. Squirrel 
3. Fine red sable 
4. Glaze 
CELLOPHANE BAGS FOR 
STORING GREENWARE 
CREAM-INK 
CERAMIC DECALS 
CERAMIC PENCILS 
CHEMICALS 
. Feldspar 
. Flint 
. Gum arabic 
. Kaolin 
. Kiln patching cement 
. Kiln wash 
. Metallic oxides 
. Opax 
. Plaster of Paris 
. Plaster separator 
. Silicate of soda 
. Soda ash 


13. White lead 
14. Whiting 


3. Fine white flower making 
clay 
4. Porcelain 
CONES — Pyrometric, 
standard or junior; 
standard or junior 
— 
. I-gal. size for glazing with 
covers 
2. S-gal. size for clay storage 
with covers 
3. 10-gal. size for clay storage 
with covers 
DAMP CABINET — old refrig- 
erator or shop made 
FETTLING KNIVES 
GLAZES 
. Art 
. Crackle 
. Cold 
. Overglaze, various colors 
. Platinum 
. Under and overglaze me- 
diums 
. Underglaze, various colors 
. Luster 
. Majolica 
. Matt 


08-04 
020-018 


JARS — Pints and quart for 
storing glazes 
KILN FURNITURE 
. Plate rack 
. Posts 
. Spurs 
. Standard stilts 
. Star stilts 
. Tile setters 
Triangles 
KILNS 
KILN SHELVES 
1, Full 
2. Part 
MODELING TOOLS 
1. Boxwood 
2. Fine-art plaster working 
5. Lace tools 
. Moss decorator 
. Plaster 
. Sgraffito 
- Slip tracers 


Wire loop 
PITCHERS 
1. Large — slip pouring 
2. Small — glaze pouring 
PLASTER-OF-PARIS MOLDS 
Animals 


. Ash trays 

. Book ends 

. Candleholders 
. Candy dishes 

. Cigarette boxes 
. Dishes 


8. Figurines 
9. Flowerpots 
10. Lamp bases 
11. Mugs 
12. Novelties 
13. Planters 
14, Salt and pepper shakers 
15. Trays 
16. Vases 
POTTER’S WHEEL 
1. Electric — constant speed, 
variable speed 
2. Kick 
SCALES 
SIEVES OR STRAINERS — 30 
mesh, 50 mesh, 80 mesh 
SPONGES 
1. Cellulose 
2. Elephant ear 
SPRAY BOOTH 
1. Blower 
2. Filters 
3. Mask for spraying 
SPRAY GUNS 
1. Electric 
2. Hand 
TURNING TOOLS 
1. Finishing rubbers 
2. Rib 
3. Right- and left-hand 
4. Scrapers 
5. Wire 
WEDGING BOARD 





Office Machines Repair, Equipment, Tools, and Supplies 


L. G. WINES 


Supervisor of Vocational Instruction 


Department of Corrections 
Chino, Calif. 


The following lists for estab- 
lishing an office machines repair 
program are minimum require- 
ments, Additions may be neces- 
sary depending upon the extent 
to which training includes spe- 
cialized office equipment. 

The supply lists are minimum 
and include those items which 
should be stocked for general 
use, Specialized supplies required 
would depend upon the types 
and kinds of repairs being made. 


Equipment 


AIR COMPRESSOR — Pressure 
range 90 to 120 Ibs. 

AIR HOSE — %g¢ in. LD. by 25 
ft. with quick detachable con- 
nections 

CABINET, SMALL PARTS -— 
10 drawer; 20% by 30% by 
15% in. 

DRILL PRESS — Complete with 
\% in. Jacobs chuck, 10 in. by 
10 in, working table 

EXHAUST 1S ap «gy v. 


belt drive, 2140 rpm. CFM 
1945 
GAUGE, SOLDERING 
GRINDER —6 in. H.D. Wheel 
— 6 in. by in. face by % in. 
hole; % hp, 115 v., single 


phase, 60 cycle, 3600 rpm. 
with guards, switch, cord tool 
rests, grinding wheels 

LAMP, BENCH TYPE —-Air 
cooled incandescent — 60 watt 

LIGHT, VAPOR PROOF — 10 
in. diameter, 30° adjustment, 
with conduit connection 

LIGHTS, UNIVERSAL BENCH 
~~ With shade 

MAGNETIZER-DEMAGNE- 
TIZER — 110 v., ac.-dc. 

OVEN, ELECTRIC — 225° F @ 
1000 watts; motor driven, 
forced air ventilation, 30 in. 
wide, 25 in. deep, 24 in. high, 
110 v. ac., single phase, with 
thermometer 

PARTS, CLEANER — Jet 38 in. 
long, 21 in. wide, 34% in. high; 
110 v., 60 cycle ac., 
phase 

SCREWPLATE — Including 4- 
36, 6-32, 8-32, 10-24, 10-32, 
12-24, 4-20 

SPRAY, BOOTH — With venti- 
lation; inside 3 by 4 ft. by 6 ft. 
10 in. high 

SPRAY, GUN — Complete with 
KS-503 suction feed cup at- 
tachment, with quick detach- 
able connector 

TRANSFORMER, AIR 

TURNTABLE, BENCH — With 
brake 


VISE 
wide 


- Swivel type, jaws 2 in. 


Small Tools 


ALIGNER 
1. Royal side 
2. Underwood side 
3. Side 
4. Royal type 
BENDER 
1. Link 
2. Universal bar 
3. Royal trip 
4. Royal ribbon vibrator arm 
5. L.C. smith sublever 
6. Royal bottom rail 
7. Underwood back space 
8. Woodstock lower bar 
BLOW a. Alcohol, blow 
1% by 7% in 
CLEANING, GUN (Air) 
FILE 


MILL, UNDERWOOD 
PLATEN END 

LOADER, ROYAL PINION 
BALL 

OIL STONE — One side coarse, 
and the other fine 

OIL STONE, TRIANGULAR 

OLL CANS 
1. Bench 8 oz. 
2. Kit 1 oz. 


PLIERS 

1. 3 prong 7 in. 

2. 9 prong 8 in. 

3. Peening 7 in. 

4. Wiring 7 in. 

5. Long round prong 7 in. 

6. Flat duck bill 7 in. 

7. Parallel jaw 7 in. 

*. Parallel jaw vise 8 in. 

9. Chain nose side cutting 7 in. 
10. Parallel jaw cutters 8 in. 
11. Key lever peening 8 in. 

12. Key ring 7 in. 

13. Curved needle nose 

14. Ribbon eyelet, male and fe- 
male 


1S. Diagonal cutting 

16. With type cutting jaws 
17. With wire cutting jaws 
18. Vise grip 
PICK, ROYAL SEGMENT 
PUNCH 

1. Centering 

2. Pin 

(Continued on page 86A) 
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ENAMEL-ON-COPPER 
IDEA BOOK 


Now your classes can easily enjoy this fas- 
cinating craft with The Copper Shop's low-cost 
supplies. Complete enameling kit with pyrex 
topped, visible firing unit only $14.95. Contains 
everything needed for dramatic demonstrations 
0: class projects. FREE idea-Book gives step-by- 
step instructions for professional results . . . 
lists hundreds of exclusive, imaginative copper 
items for your own use or resale. All items 
ready for firing, NO METAL WORKING RE 
QUIRED. included are: 





BRACELET KITS 
PENDANTS 
EARRINGS 
COMPACTS 
CIGARETTE CASES 
PUL BOXES 
ASH TRAYS 
TIE BARS 
CUFF LINKS 
FINDINGS 
KILNS 

TOOLS 
SUPPLIES 





The Copper Shop is famous for outstanding 
enameling ideas. Our new 1955 idea-Book lists 
scores of items never before offered. Send for 
your copy today! 














Wser pays return postage only!) 


Please book films three to 
four weeks in advance, giv- 
ing alternate dates where 
possible. 

Send for our free catalog listing 
over 1400 free and rental films. 


FILMS, INC. 
347 Madison Avenue, New York 17, W. Y. 








New and Outstanding 


sHILL 


Vocational Texts 





Automotive Mechanics 
Series (5 texts) — Crouse 


Shop Theory, 4th Ed.— 
Ford Trade School (Re- 
vised by Fred Nicholson) 


Machine Tool Opera- 
tion, Parts | and Il, New 
Ed. — Burghardt and 
Axelrod 


Machine Tool Operation 


| Workbooks 1 and 2 and 


Tests — Axelrod and 
Anderson 


McGRAW-HILL BOOK CO., 


330 West 42nd Street 
New York 36, N. Y. 


Drawing, Sketching, 
and Blueprint Reading 
— Coover 

Industrial Arts Drawing 
and Blueprint Reading 
— Coover 

General Woodworking, 
1955 Ed. — Groneman 


General Shop — Grone- 
man and Feirer 


Elements of Radio Serv- 
icing, 2nd Ed.— Marcus 


and Levy 
General Metals — I cirer 
INC. 


111 North Canal Street 
Chicago 6, Ill. 








Complete Ceramic Service 
for your School.. . 


If you're planning a new ceramic 
shop, why not let us help you select 


the right equipment?’ Ten year's 
experience in teaching ceramics and 
supplying schools with ceramic ma- 


| terials has taught us how to help 
| you 


select the right materials. 
Our complete line of equipment 
includes: 


Craftool Potters Wheels © B & | Potters Wheels * 
Amaco Products * Drakenfeld Products * Rogers Kilns * Cress Kilns 
Holland Molds * Atlas Sprayers * Decals 
Books & Periodicals * Duncan Products * Spray Booths 
Enameliing Kits * Landcraft Molds 





of study im ceramics, 


vanced courses. 


Let us help you plan your courses 
your lesson 


topics, and your projects. Our catalog 
contains lists for beginning and ad- 


Send for Your 
Free Catalog 
Today! 











Seeley’s Ceramic Service 


7 Elm Street 


Oneonta, New York 
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(Continued from page 84A) 
REWINDER, RIBBON 
ROLLER TYPE BAR 8 ir 
STRIPPER, PLATEN 
SOCKETS, ROVAL 

I 


2 
5 
4. ae i 
s 


SCREWDRIVER 
Royal 74. in 
Split nut 10 in 
Split blade 12% in 
Shank Blade 
Length 


Overall 
Length 


4\%in 
5% in 
7% in 
13% in 
ay, in 


oy in 2in 
hoo in tin 
Sho in 4in 
Yeo in 10 in 
yg in 4in 
Tag in 7 in 114 in 
Sain 8 in 12% in 
SCRIBERS, SPRING HOOK 
TOOL, KEYRING REMOVING 
TWEEZERS — 6 in 
HAND VISE 
WRENCH Underwood electric 
impression control screw ad 
justing 
1. Royal 
+ a, Yo, "he, he, “oe 4 
%s, % in 
2. L. C. Smith Y% and % in 
(Motion) ; escapement; rib 
bon friction adjustment 
Remington 
%y + Tho in. Ya Ke in 
+ %& in., gy + Yo in 
Escapement 
. Motion adjustment nut 


Open end, \, e 


y+ bs in. 


6. Segment shift 
nut 

7. Margin release lever shaft 
stop screw 

8. Ribbon vibrator 
bar 

9. Woodstock, %, %, Mh, He 
in. 

10 Toggle hs, 4y Tho, Ve in 

11. Box \y ’ hie in. offsei 

12. Carriage rail screw 

13. Universal bar nut upper 


Supplies 


BRUSHES 

1. Tapered wire handle 

Large cleaning 

5. Enamel 

4. Oil 

5. Type cleaning 

6. Benzine 

7. Transfer cement 
BUFFING COMPOUND 

2 Ib. cans 


stop xrew 


universal 


CLOTH, CLEANING- 
POLISHING 
CEMENT, TRANSFER 
8 oz. cans 
CLEANER, TYPE—2 oz 
7 oz. cans 
EMERY CLOTH — Fine, me 
dium, and coarse 
ENAMEL, WRINKLE 
1. Black 
2. Grey 
3. Brown 
HANDLE, FILE 
1. Large 
2. Small 
KIT, DECALCOMANIA 
LACQUER, SPRAYING 
1. Black gloss 
2. Black dull 
3. Grey, brown, green 
4. Clear 
LACQUER STICK, EN 
GRAVERS 
1. White 
2. Black 


4 and 


Red 
. Blue 
Yellow 
Green 
Gold 
. Silver 
MARKING CRAYON 
OIL 
1. Light typewriter 
2. Non fluid ball bearing 
POLISH, CLEANER —8 oz 
cans 
PADS, TYPEWRITER 
1. Wool felt 
2. Sponge rubber 
PASTE, SOLDERING 
REDUCER, ENAMEL 
REMOVER, RUST & TARNISH 
~~ 8 oz. cans, pts., qts. 
STEEL WOOL 
SOLDER 
1. Acid core 


2. Rosin core 
rHINNER, SPRAYING 


Refrigeration Equipment, Tools, and Supplies 


L. G. WINES 


Supervisor of Vocational Instruction 


Department of Corrections 
Chino, Calif. 


These lists for establishing a 
refrigeration program include all 
basic items. Individual instruc- 
tors will likely devise special 
units and construct these units as 
necessary to augment standard 
equipment and small tools. Sup 








New, Large Metal 


PROTEXEM 


Paint Brush Conditioner 
Designed for Shop Use 








Write for Information and Special School Price 


WISCONSIN LABORATORIES, Inc. 
Dousman, Wisconsin 








plies listed include those items 
which should be stocked in the 
shop. They do not include spe- 
cialized items necessary during 
the repair of specific refrigeration 
units. 


Equipment 
ACETYLENE REGULATOR, 
WELDING — 30 lb., 400 Ib. 


capacity 
ANALYZER, HERMETIC 


(Continued on page 88A) 


LUMBER .. 


FOR SCHOOL SHOPS 


PROMPT, EFFICIENT SERVICE 
ON EXACTLY THE KIND 
OF LUMBER YOU NEED 


We know the kind of lumber required 
by Industrial Arts and Vocational Edu- 
cation classes to get best results. That 
is the kind of lumber we ship — cor- 
rect as to grade, texture, dryness and 


and workability. 


We are organized to supply your 
needs promptly from our large inven- 
tory of thoroughly kiln-dried “ready- 


to-ship” lumber. 


HAKUWOUD cr*america 
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SPECIALIZED TECHNICAL EDUCATION THE PENNSYLVANIA STATE UNIVERSITY 


Department of INDUSTRIAL ietlet Sale.) 
Wide choice of training programs for specific 
career objectives 
B.S. Degree in 36 to 42 months 
ELECTRICAL ENGINEERING MECHANICAL ENGINEERING 


Major in Electrical Power or Major in Design, Plant Engineering 
tronics or Metal Fabrication 


MAIN SESSION — July S—Aug. 


| 1955 INTER-SESSION — June 13—July es 
Summer Session POST SESSION — Aug. iste, 





Success im the expand- COURSES Vocational Industrial 


ing, fascinating areas of ENGINEERING . B. S. Degree 

Electrical and Mechan- _in 36-42 Months and 
ical Technology will be Electrical Engineering Industrial Arts Education 
influenced by the type Major in Electrical Power or 


of educational program Electronics 
: the student chooses - sy Snotponring, _ Doctors, Masters and 
portant ad < j Major in esign, an n- 
pe Fay Ate gineering or Metal Fabrication Baccalaureate Degrees 


at this technical institute and col- 
lege of engineering. For example, ENGINEERING TECHNICIAN 
the Technician certificate is achieved 12 to 18 Months 
m completion of the first third Electro Technician Separate graduate and undergraduate 
the B.S degree curriculum. The Electronic Technic ian curricula in vocational industrial and 
comprehensive nature of the courses Mechanical Technician 
gives other special advantages in Radio Technician in industrial arts education for in-service 
aS or in the aevies, ay ee Technician teachers, supervisers, administrators, 
ecnnician an engineering eveis Aw or tho echnician 
Faculty of Specialists. Over TECHNICAL SERVICE and other qualified individuals. Shert 
many alumni. Annual enrollment 6 to 12 Months unit courses dealing with national, state 
rom 48 states and 23 countries Electrical Service 
A nonprofit institution. S2nd year Welding Operator ond local problems. 
Day or evening classes. Military, Refrigeration Service 
practical or academic training Heating Service 
evaluated for advanced credits Radio and Television Service For further information ond catalog 
Approved for Veterans PREPARATORY 3 Months address 
Director of Summer Sessions 

















Write for new bulletins in Electrical Technology, hanical Technology, Room 162, Burrowes Building 


Radio and Television. New 1955-1956 pal Catalog also now 
available. Please address Dept. 1A-355. 


TERMS START APRIL, JULY, SEPTEMBER, JANUARY 


MILWAUKEE SCHOOL of ENGINEERING "gun term ua tig 


Technical Institute *® College of Engineering State College, Pennsylvania 
1025 North Milwaukee St. Milwavkee 1, Wis. Phone: BR 6-6006 





SPECIAL WORKSHOPS AND 
COURSES IN 
INDUSTRIAL EDUCATION 


eo la 
OREGON  <eemiene a linwesct —_ 


SUMMER SESSION Beau 7 sUMMER 
1955 ; = LIBRARY, LABORATORY, and 


RESEARCH facilities of high- 


Oregon State College Graduate or undergraduate work est quality, 
amid scenic wonders. Pacific 
beaches just two hours’ drive : SPECIAL WORKSHOPS and IN- 


Department of famous Crater Lake, Orexon : STITUTES IN— 
. . aves, Cascade Mountains anc “ . : : 
PCCM CME Lava Beds and world famous lier « Government and Politics 
Columbia River Gorge are easily - : 
reached on week ents, Enjoy , he 8 ol 
stimulating classes under dis iological Sciences 
June 20 to August 12 tinguished resident and guest ‘ Physics 
TECHNICAL COURSES: Ali usual ‘*trUctors 
Ti. eae et GRADUATE STUDY with distin.  “hemistry 
orking, Drafting and Design, a n P at 
plus such outstanding subjects as THE STUDENT mey plon a pro guished faculty. Industrial Education 
mecaierass — opraning, Boat gram which, through successive UNDERGRADUATE WORK in Humanities 
«. Lapidary anc ecrea- sda cnbihain otind ’ , ; : . 
tional Handcrafts sar pic he his “wr 4 . more than 1000 outsianding ae . 
nize school, w eo ° courses P an . 
PROFESSIONAL COURSES: Sem Seuheter"s or Sinee GRE MARY CONTE 
nara and sy Eeoens in Plastics Approved programs corrying nd RECREATION! h d oth , , 
and Crafts; Shop Planning and * mentation at Geones a —Symphony and other concerts— plays —ex- 
Organization: General-Shop Tech ayaa, sack * : —lec = ate at ~fishine—cs 
nigtes end Coahent: Adminietra Stete College ere accepted by cursions —lectures —golf —tennis —swimming —fishing—campus 
tive Policies and Procedures. Also all state departments of edu in a distinguished cultural center yet located in the cool and 
full complement of courses in cation for either special or } 
Trade and Industrial Subjects General Secondary Credential refreshing Land of 10,000 Lakes. 
Guidance and Counseling, Audio 
Visual Education FIRST TERM SECOND TERM 
JUNE 13-JULY 16 JULY 18-AUGUST 20 
Correspondence Invited. Write Directly to 
For Bulletin write Dean of Summer Session 


Department of Industrial Education s | $13 Johnston Hall 


OREGON STATE COLLEGE - ‘ 
DEPARTMENT C + CORVALLIS, OREGON a. < UNIVERSITY or MINNESOTA 


Authorized by Oregon Stote Boord of Higher Education 
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(Continued from page 86A) 
BENCHES 
1. Soldering 
2. Service and assembly 
CHUCK, ENGINE LATHE 
1. Sin 3 jaw universal 
2. 7% in. — 4 jaw independent 
CUTTER, PIPE — Capacity % 
to 2 in. 
DOG, ENGINE LATHE — \% to 
4 in, 
DRILL PRESS — Floor type, 
No. 2 Morse Taper-Jacobs 
chuck, capacity 4 in. 
DRILL 
1. % in. HD 7% in. overall 
2. Morse straight shank HS set 
Vig to % in. by 64ths 

3. Morse straight shank HS set 
A to Z sizes 

4. Morse straight shank HS set 
Nos, 1 to 70, with block 

EXTRACTOR — Bearing No. 1 

FURNACE, SOLDERING — 14 
in. long, 13,000 BTU, fire pot 
opening 44% by 3 in. 

GRINDER — 115 v., single phase, 
60 cycle, 10 by 1 by % in 
wheels, 1800 r.p.m, 

GROWLER, ELECTRIC 
1. Range 2 to 7 in., face 24 

in., 110 v., 60 cycle 
2. Range 2 in. up, face 4 in 

IRON, ELECTRIC SOLDER 
ING 300 watt, 110 v., ac 
dc., 14% in. long, % in. tip 

OHMMETER — Range 5 Ohm 

50,000 Ohm 

OPERATION RECORDER — 
ac. & dc. up to 60 cycles, volt- 
age range 120-250 volt 

OVEN, ELECTRIC — 225° F. 


THREADER 


at 1000 watts, motor driven 
foreed air ventilation, 30 in 
wide, 25 in. deep, 24 in. hich, 
110 ac. single phase, with 
thermometer 

OXYGEN REGULATOR, 
WELDING — 100 to 3000 lb 
capacity, maximum delivery 
pressure, 50 Ib. 

PRESS, ARBOR—1 ton ¢ca- 
pacity-Ram, 1 by 1 by 7 in. 
with slotted plate, single lever 


age 
PUMP — Blower-vacuum, air 
cooled, 4.3 cu. ft. per minute 
Pipe outlet-inlet % in., maxi- 
mum pressure intermittent du- 
ty, 25 lb. maximum vacuum, 
intermittent duty 28.5 in., 
115 v., ac. 6 cycle, single 
phase, % h.p. motor 
REAMER, PIPE — Capacity % 
to 2 in., HS cutter 
SCREW PLATE — Including 
NC-NF standards 
STARTER AND ANALYZER 
Capacity up to % hp. 
TEMPERATURE RECORDER 
20° F. to + 130° F. capa- 
city, complete with charts 
TESTER Field coil, 110-220 
v., 60 cycle 
TESTER — Thermostacic control 
Ratchet pipe, ca- 
pacity 4 to 1'4 im. 
TOOL HOLDER 
1. Engine lathe, straight shank, 
Y% by 1% in. 
2. Engine lathe, right hand 
shank, % by 1% in. 
3. Engine lathe, left 
shank, % by 1% in. 
TRUCK, APPLIANCE — Com- 


hand 


plete 2 wheel type with 15 ft 

strap and ratchet 
UNDERCUTTER — Mica, 110 

Vv., ac. motor 
VISE — Combination pipe and 

machinist 41% in. jaws, pipe ca- 

pacity % to 3% in. 
WELDING OUTFIT 

Any standard make with No. 1, 

2, 3, 4, 5, 6, 7, 8, 9, 11 tips, 

hose and cutting attachments 
BENDER, TUBE 

1. External, 4, “6, %, Ae, %, 

and % in. 
2. Internal, 4%, 44, and % in 
3. Hand tube, mechanical, 4, 
YM, 6, v, Y, %, and M4 in 

BRUSHES, FITTING — '%, %, 

Va, %, %, 1%, 1M, 1%, and 

2% in. O.D. tubes 
CHARGING LINE 

1. Jumper end, 24, 30, and 36 


in, 
2. Quick coupler end, 24, and 
36 in. 
CLEANER, TUBE END— %, 
“%, %, and 1% in. O.D. tubes 
CUTTER, TUBE—% to 1% 
in., % to 2% in. 
DETECTOR, HALIDADE 
LEAK 
DRILLS, TWIST — High speed 
Vig to % in. 
FLARING TOOL — Yoke and 
die, %g to % in. tubing, 4 to 
% in. tubing, 4 to 1 in. tubing 
GAUGES 
1. Ammonia, 30 in. 150 Ib., 
30 in., 300 Ib. 

2. Retard, 30 in., 5 Ib. retard 
to 200 Ib. 

3. Compound, 30 in., 150 Ib 
with freon 12, 30 in., 60 Ib 


with: freon 12, sulphur 
dioxide, 0 to 300 Ib., methyl 
chloride, carrene 
GAUGE TESTER — % in. pipe 
threads 
GOGGLES 
1. Welding 
2. Grinding 
GUNS 
1. Air 
2. Cleaning 
HAMMERS — Ball peen, 2 oz., 
8 oz., % lb., and 1 |b. 
LIGHTER, TORCH — Friction 
type 
OILER 
1. Pistol, 6 oz., 13 in. spout 
2. Pump, 1 pt., 15 in. spout 
PINCH-OFF — 4, %e, %, and 
yY in. 
PLIERS 
. Side cutting, 5 and 6 in. 
. Diagonal cutting, 7 in. 
Long nose, 6 in. 
Thin nose, 6 in. 
. Pump, 5 slip adjustment 
Eyelet, and grommet 
. Needle nose, 6 in. 
8. Bent nose, 6 in. 
ILLER 
1. Wheel, 2 arm, 3 arm 
2. Fly wheel, chain type 
3. Seal ring 
4. Oil ring 
IMP, TEMPERATURE AND 
PRESSURE — 50 lb. P., and 
28 lb. vacuum 
PUNCHES — Hollow, %, e, 
Vv, Ae, ", and Y% in. 
REAMER, INNER-OUTER — 
‘ie to 1% in. 
hepey in. Mig in. “se in. 
(Continued on page 60A) 
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ATTENTION! 


Plastic Craft Teachers 


Widen the Scope of Your -ourse in 
Plastics by Including the — 


FABULOUS NEW FIBERGLAS — 
POLYESTER & EPOXY RESINS 


Build Sports Car Bodies, Boats, 
Werk Bench Tops, Awnings, 
Furniture, ete. 





SPECIAL OFFER! 
Beginner's Kit 

Ow “COVERAT KIT’ contains 

the of rel 





fer the beginner student, or 
te experiment with yourself 
let's you see how cosy Wf Is 























Lock Drawer No. 336 


NERSSSSESERSREREREREERE eee eeees 


Buy your 
LUMBER 


direct from the 
manufacturer 


T. A. FOLEY LUMBER CO., INC. 


Also Plywood and Dowels 


Paris, Illinois 
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SCHOOL OF EDUCATION 
NEW YORK UNIVERSITY 


1955 Summer Session 


INTERSESSION SUMMER SESSION 
June 7—July 1, 1955 July 6-August 12, 1955 
POSTSESSION 
August 15-September 9, 1955 


Professional and Technical Courses in 
Vocationa! Education 
Industrial Arts Education — Arts and Crafts 
Occupational Therapy — Aeronautical Education 
Vocational Rehabilitation 


SPECIAL COURSES: ORGANIZATION AND DEVELOPMENT OF 
INDUSTRIAL COOPERATIVE PROGRAMS; VOCATIONAL 
EDUCATION IN INDUSTRY 
leading to 
DOCTOR'S, MASTER'S, and BACCALAUREATE DEGREES 
including SIXTH YEAR PROGRAM 
For information and complete Bulletins, Write ta: 
Vocational Education, Dept. 1A — School of Education 


NEW YORK UNIVERSITY 
Washington Square New York 3, N. Y. 











-- BRADLEY 
UNIVERSITY 


announces the 


1955 Summer 
Classes 





First Term, June 10 to July 16 
Second Term, July 16 to August 20 


A wide variety of Industrial Education — 
professional and technical—courses are offered. 
Six semester hours may be earned in each of 
the two terms on both graduate and under- 
graduate levels. 

Outstanding Visiting Professors 
Will Offer Classes 


For Complete Information 
Write Director of Summer Session 


BRADLEY UNIVERSITY 


Peoria — Illinois 











WAYNE UNIVERSITY 


1955 SUMMER SESSION 
June 27 — Six, Eight, or Ten Weeks 


AUTOMOTIVE TEACHERS: Short unit courses in Engine Analysis, 
Electrical Systems, Carburetion, Brake and Chassis Construction 
and Servicing, (Conducted by Automobile and Equipment Manu 
facturers), Graduate Credit. 

CONFERENCE ON TECHNICAL EDUCATION PROGRAMS with em 
phasis on Community Colleges; existing programs, trends, func- 
tion, facilities, and preparation of staff. (August 8-19) 
GRADUATE STUDY leading to the M. Ed. and D. Ed. degrees 
Special courses to survey industrial practices. Manipulative 
courses taught by master teachers in Detroit's finest school shops 
CERTIFICATE COURSES are available for validating vocational 
certificates and provide either graduate or undergraduate credit 
toward a degree program 

DEGREE PROGRAMS for Industrial Arts, Special Education, Vo- 
cational and Technical teachers, and for staff members of 
industrial training departments 

SCHOLARSHIPS AVAILABLE for non-residents 


LIVING ACCOMMODATIONS on campus at moderate cost. Un- 
limited recreational facilities in Detroit area. 

WRITE TC: ‘-rpartment of Industrial Teacher Education, Col- 
lege of Education, Wayne University, 5442 Second, Detroit 2, 
Michigan. Catalogs and bulletins will be mailed on request 




















Attend Summer School 


COOL COLORADO 





All Fields of Industrial Arts and 
Vocational Education 
Work Leading to Bachelor's and Master's 


Degrees 


—VISIT— 
Central City Opera « Cheyenne Frontier Days 
Red Rocks Outdoor Amphitheater 
And many other scenic wonders 


Four-Week Terms 
June 27 - July 22 ¢ July 25 - August 19 


For Additional Information Address Registrar 


COLORADO A and M COLLEGE 


FORT COLLINS, COLORADO 
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NOTICE TO READERS 

Use the easy method of get- 
ting information on any of the 
items described in the shop 
equipment news. Circle the in- 
dex code number or numbers on 
the business reply card found on 
the last page of this magazine. 











NEW STANLEY BUTT MARKER 


A new butt marker announced by Stanley 
Tool, is designed to cut perfect mortises every 
time in less time. It is handy, and easy to 
use. The new butt marker has three cutting 
edges 

The door and jamb are marked for the top 
of the hinge leaf. One cutting end of the butt 


Stanley Butt Marker 


marker is positioned on the line, with stops 
against the side of the door. The marker is 
then struck on each end, driving the three 
cutting edges to the desired depth. A press 
on the handle releases the tool. Mortise is 
completed by removing the material with a 
chisel. The butt marker is available in three 
sizes for standard butts: Nos. 373-3 in. 
173% 1% in, and 374—4 in. A wood 
block permanently fastened in the carrying 
case in which the tools are marketed, protects 
the cutting edges of the tool. 
(For Convenience Circle index Code 0301) 


AMF VERSATILE HOME 
WORKSHOP VISE 


A low cost home workshop vise capable of 
solving any work-holding problem in the 
home, garage, or shop, has been introduced 
by American Machine & Foundry Company 

Modeled after the noted line of AMF Float 
Lock Safety Vises for industry, the AMF 
Float-Lock Mity 7 Vise eliminates the need 
for at least a half dozen specialized tools 

The vise holds the work equally well in all 
positions. A full-strength grip is assured by a 
10-threads-per-inch Acme screw from zero 
closing to the full opening of 7 in., or 9 in., 
when used as a C clamp 

As a drill press vise, the Mity 7 floats to 


AMF Versatile Home 
Workshop Vise 


any pvsition on the drill press table and is 
locked in position instantly by a quarter turn 
of the anchor handle for drilling duplicate 
holes in similar pieces. Even if the drill 
catches, the work or the vise cannot spin and 
cause an accident. 

Mity 7 works as well on a bench as it 
does on a drill press. It can be swung off the 
bench, swiveled, used on its side or end, and 
can be angled conveniently from the vertical 
for any job you have to do. 

All-steel construction and precision-manu- 
facturing assure Mity 7 a long, trouble-free 
life. The Mity 7 includes a mounting bracket 
for machines, and anchor plate and screws 
for bench mounting. 


(For Convenience Circle Index Code 0302) 


A KIT FOR TEACHING ELECTRONICS 


A new and different approach to learning 
electronics, either for fun or with serious in- 
tent, has been developed by a former New 
York State industrial-arts teacher. It is now 
possible to explore student interest and to 
test their aptitude for electronics in a fraction 
of time previously required and at a fractior: 
of us cost. 

system shown in the accompanying 
illustration is one which eliminates completely 
the undesirable factors which limit the pos 
sibilities of electronic experiences to the aver- 
age child from the fourth grade up. 

New features in this system make it pos- 
sible for any child, whether it be in a shop, 
science class, hobby club or general classroom, 


to have worth-while experiences in electronics. 
The fact that no tools or soldering are needed 
makes this system most practical in any educa- 
tional situation. The template, which is a 
positive guide for building electronic circuits 
makes it possible for the beginner to have ex- 
periences in electronics that are gratifying, 
and encourages interest on the part of the 


The Jiffy Cennector has been used in a 
large number of high schools and leading col- 
leges throughout the country for the past 
four years. It has proved to be completely 
foolproof and very practical for building 
electronic circuits quickly and easily. 

In using this new system, a student simply 
lines up the holes in the template with the 
holes in the working panel. Part numbers, as 
well as the names, are printed on the tem- 
plate to indicate the parts required for the 
circuit. A corresponding number printed on 
the underside of the mounting block assures 
the proper selection of parts for the circuit 
The mounting blocks are securely positioned 
by pressing the tapered retaining pins on the 
underside of the mounting block, through the 
holes in the template and into the holes in 
the duron working panel. To build a radio 
that works, it is simply necessary to substi- 
tute a Jiffy Connector for each black circuit 
line that is exposed on the template. 

The Model T-100 Electronics Kit shown 
in the illustration makes it possible to build 
12 different radio circuits, a code practice 
oscillator and a code transmitter that will 
actually broadcast to a nearby radio set. It is 
complete and ready to use and is available 
from Science Electronics, Inc 


(For Convenience Circle index Code 0303) 


NEW ATLAS 24-IN. BALL BEARING 
JIG SAW 


Whatever the material to be cut — wood, 
composition, plastic, fiber, bene, ivory, or 
metal— this new jig saw produced by the 
Atlas Press Company, can handle the jeb 
with speed and accuracy 


New Atlas 24-in. Jig Saw 


Model T-100 Electronics Kit 
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The secret of its smooth operation is the 
precision balance of its new drive mechanism. 
It has fewer moving parts, and each part is 
accurately balanced in relation to other mov- 
ing parts. 

The 14 by 14-in, ground gray iron table 
tilts on two widely spaced trunnions that do 
away with troublesome table “flop.” The table 
tilts 45 deg. to right, 15 deg. to left, and 
swivels 90 deg. to handle angular cutting of 
long stock 

The saw has patented chucks which are 
easy to use. The blower provides a continuous 
stream of air that keeps layout lines perfectly 
free of saw dust. 

The throat capacity of this saw is 24 in. It 
has a 2'%4-in. depth of cut, and the blade 
length is 6 in. or less. It has four speeds, and 
operates from % h.p., 1725 r.p.m. motor, 

(For Convenience Circle Index Code 0304) 


YATES-AMERICAN DESIGNS 
NEW FENCE FOR J-131 JOINTER 
A new fence now available on the Yates- 

American J-131 Jointer, is easier to adjust, 
IMPORTED and is readily locked to insure maximum 

rigidity. 
VOCATIONAL DRAWING SET ° 


No. 912 — 3 Bow, 
10 Pc. Drawing Set 
Velvet Lined 
2-Button Case 
$6.15 Ea. $68.60 Dz. 


ORDER TODAY! 
SEND FOR FREE 60 PAGE CATALOG | 
Special Educational Discounts 
ALVIN & COMPANY 
853 Palisado Ave. 
WINDSOR, CONN. 


Yates-American Jointer Fence 


The fence is adjustable, with positive stops 
at 45 and 90 deg., and adjustments are made 
from the operator’s position. 

The cutterhead remains completely covered 
when performing rabbeting operations. The 


Oe & B DRILL and new fence has ground face for greater ac- 


curacy, and is ribbed for greater strength. 
(For Convenience Circle index Code 0305) 


REAMER INFORMATION 


AUTOMATIC FRICTION ROLL 
LIFTERS 


Benchmaster Manufacturing Company an- 
nounces that all Benchmaster roll feeds are 
now equipped with roll lifters as standard 
equipment. With this new addition, rolls are 
separated slightly after each feed stroke is 


These charts and literature are available in limited quan- 
tities ty professors, teachers and industry. They are of 
invaluable assistance to instructors, students, apprentices 
and experienced mechanics. 


@ Decimal equivalents chart is available in three sizes 
for pocket, desk and wall use 


© Twist drill applications chart is wall size and illustrates 
many types of drills, their use and how to sharpen 


© “Drill and Reamer Facts” covers in considerable detail 
the design, use and care of both high speed steel and 
carbide drills and reamers. 


© “Drill and Tap Selector” provides quick selection of 
pr fractional, letter and wire gauge drill sizes for 
individual tap sizes 


Automatic Friction 
Roll Lifters 


completed, thus releasing tension on stock be 

tween press and coil supply. The lifters are 

of special value when feeding to piloted dies, 

on many progressive operations and all other 

jobs where unusual accuracy is essential 
Continued on next page) 


co WHITMAN & BARNES 
ieee 401 PLYMOUTH we PLYMOUTH, MICH 
US TON ° ATLANTA 








WHEN IT’S TIME TO 
BE CHOOSY, IT PAYS 
TO BE CERTAIN... 


You have to use a textbook to com- 
pletely evaluate its effectiveness as 
a rewarding teaching aid. But with 
newly published texts, the reputa- 
tion, integrity, and experience of 
the publisher are important factors 
to keep in mind. 


That's when it pays to be certain 
that the book you take to your 
class is modern and up-to-date, the 
result of responsible authorship, 
judicious editing, and intelligent, 
accurate coverage of subject matter. 


And that’s when you turn to the 
American Technical Society, con- 
fident that you have taken a step 
toward the answer to your needs. 


SAFE PRACTICES IN WOOD. 
WORKING AND PLASTICS 
G. Harold Silvius, Gerald Baysinger, K. T. Olsen. 


Newly revised to include safety methods 
in plastics, $1.00 


FARM SHOP SKILLS IN MECHA- 
NIZED AGRICULTURE 
Harry O. Sampson, Albert $. Mowery, Harold 
L. Kugler. 


A farm shop text as up-to-date as tomer 
row’s farmer. $4.95 


BASIC MEDICAL TERMS AND 
TECHNIQUES SIMPLIFIED 
Minnie |. Paddock 


Terminology and procedures are listed for 
vocational-practica! nurses, medical attend 
ants, and medical secretaries. $3.50 


INTERIOR ELECTRIC WIRING AND 
ESTIMATING — PART Il, INDUSTRIAL 
Kennard C, Graham. 


This volume solves your commercial wiring 
problems 


Gentlemen 


Please send me on 30-doys apprevel the books 
checked below 


[) Safe Practices in Woodworking and Plastics 
[) Farm Shop Skills in Mechanized Agricu'ture 

() Basic Medical Terms and Techniques Simplified 
[). Interior Electric Wiring and Estimating — Part 


il, Industrial 
Name 
Schoo! 


Address 


City State 


AMERICAN 
TECHNICAL SOCIETY 


Dept. W-216 
846 East Fifty-Eighth Street 
Chicage 37 
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CHOOSE § PLUMB 


FOR 


SOCK ~ 
without SHOCK 


‘ 
.. 


You set fullest 
force — without 
fatigue—when 
you use perfectly 
balanced Plumb 
hammers. The 
shock-absorbing 
hickory handle ab- 
sorbs the jars and 
jolts before they 
reach your arm 


You'll find it easy to 
do better jobs faster 
with Plumb’s built-in 
sock—without shock, 


Get Plumb tools from your 
hardware dealer, 


HAMMERS 











TOOLS ALWAYS SHARP WITH 
PLURALITY OILSTONE TOOL 
GRINDERS 


NOW AVAILABLE 
in 3 SIZES 


Me. 425 Plurality 
Sub J. 
Ne. 450 Plurality Jr. 
Me. 475 Plurality 
Grinding can be done on 
@ cone, coorse or fine or 
emery leather stropping or 
emery wheels. Unit is com- 
pact, efficient, serviceable, 
easily accessible and hos 
boll bearing direct motor 
drive. Especially 
gverded for school 
shop vse. Details on 
request. 


MUMMERT-DIXON CO. 
HANOVER, PENNSYLVANIA 


Originators and Pieneer Maenetecturers of 
an Tee! Grinds 
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Benchmaster Automatic Friction Roll Feeds 
are available in 3-, 6-, 7-, and 9%-in. roll 
widths, in 0 to 3-in. cutoff and O to 6-in. 
cutoff stroke lengths. Rolls are plain, knurled, 





| or rubber covered according to demand. 


(Fer Convenience Circle index Code 0306) 


NEW AUTOMATIC LEAD SCREW 
TAPPING HEAD 


Fully automatic or semiautomatic lead screw 
tapping on any drill press is featured in the 
newest “Auto-Tap” heads. The manufacturer 
is Automatic Methods, Inc. These tapping 
heads use standard Bellows Air Motors and 
Electro-aire valves for activating the clutch 
mechanism. Although a fixed return micro- 
switch impulse completes the cycle, the start- 
ing impulse can be arranged to suit the user’s 


needs. 


New Automatic Lead Screw 
Tapping Head 


The lead screw assures the production of 
perfect threads consistently in almost any 
material. Tap breakage and work spoilage are 
reduced because the lead screw takes all end 
thrust and guides the tap in all directions. 
The positive mechanical depth control per- 
mits blind holes to be tapped safely and 
accurately. 

Attaching readily to the quill of most stand- 
ard drill presses, “Auto-Tap” heads can be 
used as tapping stations on standard or special 
purpose production machines. Two models 
are available for tapping sizes No. 0 — “ge in. 
(Model 800), and No. 10—% in. (Model 
900) 


(For Convenience Circle Index Code 0307) 


McCALL’S NEW TRANSFER PATTERNS 


The new full-scale McCall’s “Do-It-Your- 
self” transfer patterns have been put on the 
market recently. Eliminating tracing and scal- 
ing, the shop-tested patterns are simply trans- 
ferred to wood by ironing with an ordinary 
household iron, insuring absolute cutting ac- 
curacy. Each pattern includes, in addition to 
the unique transfer feature, a separate “Cut- 
‘n-Join” guide, giving step-by-step instruc- 


(Continued on page 94A) 


It's EASY tp 
sharpen 


jointet 
ynives! ' 


with the 


Hartmeister 
JOINTER KNIFE JIG, 


only tool of its kind on the mar- 
ket, you can accurately sharpen 
and reinstall 4” and 6” jointer 
knives in 15 minutes. The jig, 
used on any standard drill press, 
is simple and easy to operate, 
will last a lifetime, and will save 
you time as well as custom 
sharpening costs. Sold on a 
money back guarantee. 


Jig, gauge, grinding wheel $]2: 


and simple instruction complete 


Postage paid on prepaid orders. 


e 
. 


SSSR SSRRERRER Eee eee 


o 


HARTMEISTER MFG. 


inc. 


2026 W. BARBERRY PL. DENVER 4, COLO 





ARC 





CUTS | 
ANY 


of a CIRCLE 





BORES AT 
ANY ANGLE 


FORSTNER 


AUGER BIT 





This bit has no center point but is 
guided by its circular rim. Con- 
sequently, you can bore at any 
angle, cutting any are of a circle, 
even against the grain and into 
knots. It leaves a true polished 
surface. It is available in brace 
shanks from 4” to 2”, and in 
machine shanks from 4” to 3”. 
If your distributor cannot furnish, 
order direct from . . . 


(onvasco) 
Connecticut Valley Mfg. Co 


Centerbroek, Cenn 
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Payor GREAT NEW CATALOG! 
4 | a NOW READY FOR TEACHERS 


. OF 
L U M B E R INTERNAL CARVING 


Has Been Our Business OF PLASTICS 


Foreign and Domestic | BRINGS YOU AMERICA’S LARGEST 
SELECTION OF CARVING SUPPLIES FOR 


HARDWOODS - SOFTWOODS USE IN THE SCHOOL snoP 


Send for FREE copy today! it contains hundreds of 
* * * items — fully illustrated. Gives school discounts on 
everything you need for shop projects in plastic carving: 


Our Woodcraft Department ¢ PLASTIC SHAPES 


Specializes in | FREE AND ACCESSORIES 
: INTERNAL CARVING | «FINDINGS ¢ SHEETS 
LUMBER of All Kinds INSTRUCTION SHEETS! 4. quBING « RODS 


for for Distribution to 
ictonte ¢ SALVAGE MATERIAL 


School Shops deserter bork twcrsignes «| ¢ MANUALS ¢ DRILLS 


ing, dyel and fill 
Simply nee on your ad TOOLS 


—_ — . — schoo! letterhead, stating aven- * READY-TO-CARVE 
SEND FOR moe, T oo GIFT ITEMS 


COTTON-HANLONJ D. W. COPE PLASTICS 


ODESSA NEW YORK 11640 Bellefontaine Road St. Louis 15, Mo. 

















Address Dept. D % oo TSE a) at Se 














for Woodwork and Today... school shops 


Hardware supplies are safer shops because of 
stop in our 200 page Herts 
Shopping | FREE CATALOGUE | giynadas 


The Dow Corning SILICONE TREATED TISSUES 


HARDWARE that KEEP YOUR GLASSES CLEAN 


. For Sliding Doors * Locks, Mas- 
prenirdiy terkeyed * Drawer Slides * 

Nerdwere Hardware for Hollywood Beds 
National Lock Co. coon ee Toned ee 
K av. . s, Brass Tip * Revolving 
to. a Devices for Television Chairs * 
Franklin Glue Co., and and 1001 Other Items for the 


others all at wholesale 
prices 


Stanley Tools 








DIRTY GLASSES ARE DANGEROUS 
Students learn easier, work more safely and 
more accurately when their eyeglosses ore 
SIGHT SAVER clean. SIGHT SAVER Clean. 
ing Stations promote safety, reduce waste 
by moking it easy for students to keep 
eyeglasses clean. low cost Sight Saver 
Cleaning Stations are easy to install—dis- 
pense one 3x7 inch tissue ata time. Each tis 
sue is scientifically treated with eit Write Dept. 6363 for nome 


of Sofety Supply Houses 
in your oreo 


THE UPHOLSTERY SUPPLY CO. o1o0w cornina CORPORATION 


1033 N. Fourth Street Milwaukee 3, Wisconsin Midlond Michigen 
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SHOP — 


Build Your Own MODERN FURNITURE 


a 


sari 


ent eT 


ST aeaall 


modern 


How Te Build MODERN KITCHEN CABINETS 


Be book - ¥ the | 
you need tor’ but 


po wall models to fit every 
layout. Complete drawings. 
instructions and lumber cut 
ting lists are inctuded. Tetls 
how to plan the remodeling 
work, how to build and in 
stall the cabinets. $2.00 


New Kind of Finishing and 
Painting Book 


493 COMPLETE, STEP BY STEP SCHEDULES 
Nothing else like it! 


Like recipes in « cook 
book, schedules for finish 
ing and painti ere sim 
ple. easy to follew. Bach 
complete by iteelf. Here 
ere 493 up-to-date sched 
ules prepared, tested & 
proved by paint chemists, 
professional finishers Not 


a book of formules. There | 
schedules utilize standard | 


materials available every 
where. 1006 of new, bet 
ter finishes never before 
in any finishing 

$3.95 


fchedules for everything — new wood, old wood, new metal, 
old metal, plaster, masonry, ete. For furniture, cabinets, 
floors, walls, trim, siding, feof, foundations. Reveals old 
secrets of Inishing masters. And brings you the very latest 
modern finishes tweed, heather, cinnamon, distress, 
bleached, pickled, blond. And new serubbable wall finishes 


CABINETS, BOOKCASES ond WALL SHELVES 


Plans and instructions for | 


building 27 varieties of cab 
inets for improving the ap- 
of the home of to 

la edaition, 19 styles of 

31 useful and 


decorative wall shelves. Over | 


630 pha, drawings 
veekes reveal omer 
construction detail + go 
step instructions for 7 3s bs 
to-date home projects. 


Most complete book of use 
ful lathe projects. Over 70 
things you can make -— and 


30 classical and period turn 
ing profiles you cen copy 
Also explains hundreds of 
apecial metheds and tricks 
of the trade. Lathe et | 
. 


How te Moke TABLES, CHAIRS and DESKS 


Bvery kind of table you 
need. elected professional 
designs 35 styles to choose 
from. Pius 10 chairs, plain 
and types. 8 
home including stu 
dent. entique and mod 
orn, 4 settees, setties and 


seats, Over 300 detailed | 


drewings. Clear imetruc 
tons for making every 
piece. 335 specially made 


photos guide you from | 


start to Anish $3.95 


The HOME CRAFTSMAN 
11S WORTH St. © New York 13, N. Y. 
Publishers of Home Craftsman Magazine 
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as 


McCall's Transfer Patterns 


tions on the use of the pattern and cutting 
and finishing details 

The line includes a spice rack (No. 102W), 
a wall desk (No. 103W), a wall cabinet (No. 
104W), a miniature four-drawer chest (No. 
105W), a herb and spice chest (No. 106W), 
plant holders (No. 107W), a book reference 
rack (No. 109W), a wall dispenser for towels, 
foil, and waxed paper (No. 110W), cutting 
boards in fruit and vegetable (No. 111W), or 
animal (No. 112W) designs, a barbecue utensil 
rack (No. 113W), and a barbecue table and 
benches (No. 114W) 

A color photograph, description, and sug 
gested uses for the finished articles are fea 
tured on the front of every pattern envelope 
The back includes a full list of materials re- 
quired for making the item, and a scale draw 
ing of different views from that shown on 
the front. 

(For Convenience Circle index Code 0308) 


NEW “SAFE-LOCK” ALL-ANGLE 
DRAWING STAND 


The new multi-purpose “Safe-Lock” All 
Angle Drawing Stand model 713 may be at 
tached to any board, and used in the home, 
office, school or studio for drawing, painting, 
planning, or sketching. It is manufactured by 
Arsco American Company, Inc. Especially 


“Safe-Lock” All-Angle 
Drawing Board 


convenient for use on any table or desk, the 
“Safe-Lock” may be stored in a minimum of 
space when not in use. It is easily disassembled 
for carrying. Rubber tipped legs protect table 
and desk tops 


(Continued on page 96A) 


. Four reduction ratios, 1.5:1, 2:1. 3:1, 
. Ball bearing micrometer spladie. 

. Absolute accuracy in three-di ducti 

. Copy and work right-side-up; alwoys in ‘direct view 


ICO 


For Teaching: 

Duplicating Master- 
copy 

Fine Routing Work 

Profiling Small Objects 


Priced from 
$250 up 


FEATURES 
and 4:1 





of operator 


. Many attachments available to increase versatility 


Wide selection of type 
Electric Etching Attach Available. 





Catalog on request 


MICO INSTRUMENT CO. 
BIE 


Cambridge 38, Mass 


Sands — Flasks — Riddles 
Ingots — Crucibles 
Molders’ Tools — Goggles 
Asbestos Gloves & Leggings, etc. 
* 

“Speedy Melt’ 
MELTING FURNACES 
. 


Heat Treating Furnaces, 
Forges and Kilns 
. 


Send us a list of your requirements 


We'll do the rest! 
* 


ASK FOR LITERATURE 
Western Materials 
Company 
39 So.la Salle St. 
Chicago 3,111. 
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EDUCATIONAL | HAWN nace 


FOR SCHOOL SHOP PROJECTS! 


’ 





Of particular interest to in- 


structors — in woodworking, 


general shop, plastics, crafts, 
electricity, and many other 7 


shop courses. Students can de- 


sign and make the body of 
nik the lamp. We supply all other 


: vs agents 


0 
Plexiglos ” en orent reds, 
Co e and eee att 
gnsivcents , open ives OF 
“yes, reer — ces — WAMED! x Uh 
Low 20 b+" * 639,00 
40 We "-"* ¢79,00 
1400 Lbs. 


parts necessary — sockets, cords, blues . 
plugs, shades, harps, switches, 

= etc. Over 700 different parts fl per 
shown in wholesale catalog. jm Ce 


A MUST for all instructors 


occupied with highly educa- 
tional and useful projects. 
Send 25¢ today for wholesale 





3 peee o_o How 
Work With Plexi = 
Werk With vunpltte <- Guavanten T 


price list and parts catalog. 


THE GEARON COMPANY 


Dept. 100-K-3 * 27 S. Desplaines St. « Chlenge 6, il. 


COS OS ESSE EEE SEES ESE SESE SSS SEES 
Se SSS SSS SSS SSS SS SF SSS SS SSS SS SSS SSS eee eee eee e ee 


ALL NEW, COMPLETE CATALOG OF . BIG NEW ILLUSTRATED 


W00 & WOODWORKING > LEATHERCRAFT 


EQUIPMENT | ae .CATALOG AND GUIDE 
FREE TO INSTRUCTORS =—e)\ 
FOR CRAFTS CLASSES 


Finest Domestic and Rare © Consens all shill 
Woods ... Molding .. . Tools na : pre-e eller: 5 nm al 
ALL AT LOWEST PRICES L S o Garand eatin tics 
INSTRUCTORS! Just mail coupon ie hua @ Orders shipped same day received 


for your FREE COPY (25¢ to , 
students) of our giant new = ;, Whether your leathercraft needs are tor 


woodworking catalog. We are Beginners’ Kits requiring no tools or 
America’s largest source of fine | / experience (for young boys and girls) 
domestic end rere imported f ———= of fine tooling and carving leathers, 
woods for projects. Also — ‘. , accessories and tools (for older, more advanced students) it will pay 
agg * yo : ne Oa \ ie to check the new Larson Leathercraft Catalog FIRST. Dependa- 
over 250 screll petioras. See le, guaranteed quality and careful, accurate grading help assure you 
newest tools, equipment and . of consistently excellent results, whatever your leathercraft program 
hard-to-find cabinet hardware S82 may be. Write NOW for your FREE catalog. 
ae See cay Conny" J. C. LARSON CO., INC. . 4613, 820 S. Tripp Ave., Chicago 24, tl 
Ghapuiens Ween NAL 64. | emma ote esate alee 
Dept. F-3, 2729 Mary St. Chicago 8, Ml. | 4. C. LARSON CO., INC., Dept. 4613, 6820S. Tripp Ave., Chicage 24, Ill 
Please send me a FREE copy of your latest Illustrated Cotalog and 
Guide to Leothercraft 


“LARSON LEATHERCRAFT 





CRAFTSMAN WOOD SERVICE CO., Dept. F-3 
2729 Mary Street, Chicage &, Illinois 

Send new WOODWORKER'S HANDSOOK — NAME 
PREE (enclose 25¢ Wf student) 


@Embossed mouldings, 


corved ornaments, 





ADORESS 





veneers 
@Same day shipment; 
gvoronteed 


ciTy STATE 


tasah abi andala dp én anenbapen ap ab db dnasanaanananpanune> at 





ee 
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These Popular Texts on 


GAS WELDING 
AND CUTTING 


help students learn faster 
Plenty of KNOW-HOW 
Plenty of SHOW-HOW 


Welding and Cutting Manual 


A practical, how-to-do-it book for the 
beginner who wants to learn by doing. 
Over 200 pages and 600 step-by- 
step pictures of simplified procedures 
for handling everyday jobs. 6 x 9 
inches; only $1.80 a copy. 


The Oxy-Acetylene Handbook 


This 600-page handbook for the 
advanced student is the most compre- 
hensive reference of oxy-acetylene 
welding and cutting procedures avail- 
able at any price. Over 400 how-to- 
do-it illustrations. 6 x 9 inches; only 
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(Continued from page 94A) 


This stand locks at any angle and will 
swivel or tilt to any desired position. Made 
of hand-polished precision aluminum. Screws 
are provided for mounting to any board. 


(For Convenience Circle index Code 0309) 


ELECTRONICS EDUCATOR KIT IV 


The Dumville Manufacturing Company has 
designed Kit IV of their Electronics Educator. 
Kits I, Il, and III were developed to per- 
form electrical experiments so that the student 
could get a basic understanding of electrical 
and radio circuits. Kit IV, however, teaches 
| the student how to do trouble shooting to find 
and correct what is wrong with a radio set 
A 5 tube ac.-dc. superhetrodyne set has 
been selected for the experiments in Kit IV 
With the chart and the guide sheets it takes 
the student but a matter of minutes to set up 
his own radio circuits, oscilloscopes, ultra 
high frequency transmitters and UHF anten- 
nas, radar trainer, control circuit trainer, 
transistor circuits, etc., all built with Electronics 
Educator (EE) materials. 

For further information make use of the 
business reply card found on the last page of 
this magazine. 

(For Convenience Circle index Code 0310) 


COMPLETE PREP AND 








you are teaching: woodworking, model 
building, leather, metal, plastics, ceramics 


x-acto knives, 
tools & sets 


designed by craftsmen and precision-made 
for fine craftsmanship 


by helping your students get better results 
and more creative satisfaction. 


Send for 16 page booklet “Helpful 
Hints’ on use of modeling tools—FREE. 


$2.70 a copy. 


LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 Last 4206 Street Ula 
Offices im Other Principal Cities 





JSENE 


HOLE 
SAWS 


TEACH efficient, low-cost 


Modern HOLE-CUTTING 


in Wood, Sheet Metals, Castings, 
Plastics, Wallboard, Tile, and 
other materials 


. with MISENER Single Blade and “Hole- 
Master” Multiple-blade Hole Saws. Gradv- 
oted fractional blade sizes from %” to 15” 
dia, Misener blades guaranteed non-shot- 
terable, MISENER Tools increase the hole- 
cutting range of portable electric drills, drill 
presses and lathes. Send now for FREE 
CATALOG and special price list for schools. 


MISENER MFG. CO. 


202-8 Walton Syrecuse, N. Y. 


Hew York 17,8. ¥. 


Complete X-acto 28 page catalog — FREE 
te. 77 Goa 
cacro (SAJANE xa) 
CARVING SET 
-$3.60 
X-ACTO, INC, 
48-95 Von Dam St., Long Islond City 1, 8. Y. 


VOCATIONAL DRAWING OUTFIT 


Alvin & Company is offering a compact and 
versatile drawing outfit No. PT912 for the 
Prep and Technical students and other young 

| men interested in mechanical and architec- 
tural drafting. 


(Continued on page 98A) 


THE SUPERVISION OF 


INDUSTRIAL ARTS 


By William A. Bakamis 
A long felt need of Superintendents, Supervisors, 
and Teachers has been answered in this complete 
volume on theories, techniques, and procedures 
of Industrial Arts supervision — the first to te 
published in over 30 years. $3.00 


DICTIONARY OF 
TECHNICAL TERMS 


By Frederick S. Crispin 
(1952 Edition) 

Give your shop students just ten minutes’ study 

a day with this fine reference work. Includes 

10,000 definitions of terms used in modern in- 

dustrial practice. $4.75 
THE BRUCE PUBLISHING COMPANY 
703 Bruce Building Milwovkee 1, Wisconsin 





Hole Cutting with 
Electric Drills 


Speeds Up Hole-Cutting 
on Drill Presses 





For Grooving and Hole- | 
Cutting on Lathes | 





DIRECTORY OF MANUFACTURERS’ PRODUCTS 


This directory is publi 
information in this ANNUAL NUMBER. For alphabetical index of manufacturers’ ad 
not included in this directory, quotations or additional information to help you make up your spe 
address Industrial-Arts Service Division, or use coupon on page 108A. 


ADJUSTABLE CURVE RULERS 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Keuffel & Esser 


Post 4 
U. S. Blue Print Paper Co 
Weber Co., F. 
Ai® FILTERS 
American Air Filter Co. 
ALUMINUM PROJECTS 
Hubbell Metals, Inc. 
Reynolds Metals Co 


AMMETERS 
Brodhead-Garrett Co. 
Electrenic Instrument Co. 
(EICO) 
General Electric Co 
Weston Electric Instrument 
Corp. 
ANGLE E PLATES 
Casting Specialties Co. 
Challenge Machinery Co. 
ANVILS 
Brodhead-Garrett Co 
Casting Specialties Co 
Dixon, Inc., William 
Patterson ‘be. 
ANVIL TOOLS 
poomheae- Garrett Co 
Dixon, Inc., William 
Patterson Bros. 
ay I Tools 
ARBOR PRESSES 
Brodhead-Garrett Co 
Dake Engine Company 
Patterson Bros. 
ARC-WELDING SETS & EQUIP. 
Brodhead-Garrett Co. 
Delta Mig. Co. 
General Electric Co. 
Marquette Mig. Co. 
ARCHERY MATERIALS 
or. Archery & Mig. 


‘0. 
ART METAL TOOLS 
Berkroy Products, Inc 
Brodhead-Garrett Co 
Casting Specialties Co. 
Dixon, Inc., William 
Eastern Handicraft Supply 


Elliott Co., B. 
Metal Crafts Senply Co. 
Metal Goods Corp. 
Patterson Bros. 
X-acto, Inc 
AUTOMOTIVE ELECTRICAL 
Delco-Remy Div., General 
Motors Corp. 
AUTOMOTIVE Toois AND 
EQUIPMENT 
Black & Decker Mig. Co 
Brodhead-Garrett Co. 
Duro Metal Products Co 
Lufkin Rule Co. 
Millers Falls Co 
Williams Co., J. H 
AWLS, TINNERS 
Brodhead-Garrett Co 
Millers Falls Co. 
Patterson Bros. 
AXES 
Brodhead-Garrett Co 
Estwing Mig. Co 
Plumb, Inc., Fayette R 


BABBITT FURNACES 
American Gas yay Co. 
Srammane Gossett, Co 


Oliver Machinery Co. 
Patterson Bros. 
Rouse & Co, H 


Walker-Turner Div. 
BAND SAWS 


Atlas Press Co. 
Boice-Crane Company 


Brodhead- Gage Co 
Delta Mf 
DeWalt . Corp 
Duro Metal Products Co 
Enterprise Co., The 
Northfield Foundry & Ma- 
chine Co 
Oliver Machinery Co 
Parks Woodworking Mach 
Co 
Patterson Bros 
Rouse & Co., H. B. 
Walker-Turner Co., Inc. 
Yates-American Machine Co 
BAND SAWS, METALCUTTING 
Boice-Crane Co 
Brodhead-Garrett Co. 
Duro Metal Products Co 
Enterprise Co., The 
Kalamazoo Tank a Silo Co 
Oliver Machinery Co 
Patterson Bros 
Rouse & Co., If. B. 
Walker-Turner Div. 
BAND SAWS, PORTABLE 
Brodhead-Garrett Co 
Delta Mfg. Co 
Patterson Bros 
Walker-Turner Co., Inc 
BAND SAW SETS 
Brodhead-Garrett Co 
Oliver Machinery Co 
BENCH fURNACES 
American Gas Furnace Co 
Brodhead-Garrett Co 
Dixon, Inc., William 
— Gas Appliance Co 
~atterson Bros 
Sunbeam Corporation 
BENCH-PLATES 
Challenge Machinery Co 
Dixon, Inc., William 
Patterson Bros 
BENCH TOPS 
Hardwood Corp 
Patterson Bros 
Wessendorff, Nelms & ~ 
BENCHES 
Jewelers’ and Metal Werkors’ 
Brodhead-Garrett Co 
Dixon, Inc., William 
Parent Metal Products, Inc 
Patterson Bros. 

Sjostrom Co., John E 
essendorff, Nelms & Co 
BENCHES, MANUAL TRAINING 

Brodhead-Garrett Co 

Challenge Machinery Co 

Craftools, - 

Engineerin ‘0 

Hamilton i 3.8 Co 

Parent Metal Products, Inc 

Patterson Bros. 

| egg Co., John E 

South nd Lathe Works 

Feloten | . 

Wessendorff, Nelms & Co 
BENCHES — Wi 

Challenge Machinery Co 

Patterson Bros 

Wessendorff, Nelms & Co 
BENCH VISES 

Brodhead-Garrett Co 

Columbian Vise & Mig. Co 

Dixon, Inc., William 

Eastern Handicraft Supply 


0. 
Millers Falls Co. 
Morgan Vise Co 
North Bros. Mfg. Co 
Patterson Bros. 
Parent Metal Products, lac 
Sjostrom Co., John E. 
Stanley Tools 
Wessendorff, Nelms & Co 

BENDERS, METALWORKING 
Casting Specialties Co 
Dixon, Inc., William 
Hossfeld Mig. Co 
O'Neil, Irwin, Mig. Co 
Patterson Bros. 

BINDERY EQUIPMENT & 

SUPPLIE 


1€s 

Black & Decker Mig. Co 

Challenge Machinery Co 
BIT HOLDERS, EXTENSION 

Brodhead-Garrett Co 

Greenlee Tool Co 

North Brothers Mig. Co 

Patterson Bros. 

Stanley Tools 

TS, Auger, Machine, Hollow 


Router 
Brodhead-Garrett Co 


of America 


Chicago-Latrobe Twist Drill 
Works 

Connecticut Veley Mig. Co. 
Greenlee T 
Irwin Auger Bit. Co. 
Patterson Bros. 
Stanley Tools 
Walker-Turner Div 
Whitman & Barnes 
Williams Co., J. 

BITS, SCREW DRi ERS 
Brodhead-Garrett Co. 
Greenlee Tool 
Irwin Auger Bit ‘Co. 
Millers Falls Co, 

North Brothers Mfg. Co. 
Patterson Bros. 

Stanley Electric Tool Div 
Stanley Tools 

X-acto, Inc. 

BLACKBOARD DRAWING SETS 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Keuffel & Esser 
Post Company, Frederick 

eber Co., 

BLACKSMITH TOOLS AND 

SUPPLIES 
Brodhead-Garrett Co 
Columbian Vise & Mfg. Co 
Patterson Bros. 

Stanley Tools 

BLOWERS, FORGE 
American Gas Furnace Co 
Brodhead-Garrett Co 
Patterson Bros 

BLOWPIPES, Brazing, Jewelers’ 
American Gas Furnace Co 
Brodhead-Garrett Co. 
Dixon, Inc., William 
Patterson Bros 

BLUE-PRINTING MACHINES, 

: ELECTRIC s 
ietagen Co., Eugene 
Peck & Harvey 

Post Company, Frederick 

BOARDS, DRAWING 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliott Co., K. 
Engineering Mfg. Co. 
Hamilton Mfg. Co, 
Keuffel & Esser 
Post Company, Frederick 
Stacor Equipment Co 
U. S. Blue Print Paper Co. 
Weber Co 

BOAT KITS 
Castolite Co., The 

BOOKBINDERS SUPPLIES 
American Type Founders 

Sales Corp 
Black & Decker Mfg. Co 
Higgins Ink Co., Inc 

BORERS, WOO 
Brodhead-Garrett Co 
Connecticut Valley Mfg. Co 
Delta Mfg. Co 
DeWalt Products Co 
Oliver Machinery Co 
Patterson Bros 
Yates-American Machine Co 

BORING BARS 
Armstrong Bros. Tools 
Brodhead-Garrett Co 
Patterson Bros 
South Bend Lathe Works 
Williams & Co., J. H. 

BORING TOOLS 
Armstrong Bros. Tools 
Brodhead-Garrett Co 


Connecticut Valley Mfg. Co. 


DeWalt Products Co 

Greenlee Tool Co 

Mico Instrument Co 

Millers Falls Co 

North Bros. Mig. Co 

Patterson Bros 

South Bend Lathe Works 

Stanley Tools 

Williams & Co., J. 

sow COMPASSES, DIVIDERS, 

PENS, PENCILS 

Berger Scientific Supplies 
Corp 


Krodhead-Garrett Co. 
Dietzgen Co., Eugene 
Elliott Co a ¢ 
Keuffel & “3 
Post comeeey, Frederick 
Va&eE Mig mend 
Weber Co., 

BRACES 
Brodhead-Garrett Co 
Millers Falls Co. 
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Patterson Bros. 


Dalton Mig 


BRAD AWILS 


Brodhead-Garrett Co 
Millers Falls Co 
Patterson Bros. 
Stanley Tools 


BRAKES, METALWORKING 


O'Neil Irwin Mig. Co 
Patterson Bros 


BRASS FURNACES, GAS 


American Gas Furnace Co 
Brodhead-Garrett Co 
Patterson Bros 
Sunbeam Corporation 
Western Materials Co 

PE 


BRASS TY 


American Type Founders 
Sales Corp 

Brodhead-Garrett Co. 

Mico Instrument Co 


BRAYERS 


American Type Founders 
Sales Corp. 

Brodhead-Garrett Co 

Dixon, Inc., William 


BRAZING TORCHES 


American Gas Furnace Co. 
Dixon, Inc., William 
Patterson Bros. 


BRISTOL BOARD 


Brodhead-Garrett Co 
Keuffel & Esser 

Post Company, Frederick 
Weber Co., 


BRITTANIA METAL 


Metal Crafts Supply Co. 
Patterson Bros 


BRUSHES, ARTISTS’ 


Brodhead-Garrett Co 

Dietzgen Co., Eugene 

Eastern Handicraft Supply 
“0. 

Elliott Co., 


B. K 
Weber Co., F 
BRUSHES, CIRCULAR, BRISTLE 
AND WIRE (All Kinds) 
Black & Decker Mig. Co 
Brodhead-Garrett Co. 
Dixon, Inc., William 
Knudson, Cc, 
BUFFERS, BENCH, PEDESTAL 
Brodhead-Garrett Co 
Delta Mig. Co. 
Dixon, Inc., William 
Millers Falls Co 
Patterson Bros. 
Walker-Turner Div. 
BURNERS, 
Dixon, Inc., William 
Johnson Gas Appliance Co. 


CABINET HARDWARE 


Brodhead-Garrett Co 
Upholstery Supply Co 
CABINETS, Cuts, Furniture, Gal- 
leys, Inks, Type, and 
Rollers 
American Type Founders 
Sales Cor 
Hamilton Mig. Co 
Parent Metal Products, Inc 
CALIPERS 
Brodhead-Garrett Co 
Brown & Sharpe Mfg. Co 
Dixon, Inc., liam 
Elliott Co., B. K 
Lufkin Rule Co 
Millers Falls Co 
Patterson Bros 
Starrett Co., L. § 
Western Materials Co 
CARVING TOOLS for Wood 
and Linoleum 
Brodhead-Garrett Co 
Dixon, Inc., William 
- . Handicraft Supply 


Eiliott Co., B. K 

Millers Falls Co 
Patterson Bros 

X-acto Crescent Products 


‘ ne 
CASTINGS FOR MACHINE 
SHOP PROJECTS 
Casting Specialties Co 
CENTER LATHE 
Brodhead-Garrett Co 
DeWalt Products Co 
LeBlond Machine Tool Co. 
Patterson Bros 
South Bend Lathe Works 


Walker-Turner Div 


shed as a convenient guide to sources of supply, covering the products of manufacturers carrying product 
vertising see page 107A. To obtain products 
cifications, lists of equipment, etc., 


Whitman & Barnes 
CERAMICS, SUPPLIES 

Brodhead-Garrett Co 

Craftools, Inc. 

Reggera Handicrafts Supply 


Electric Hotpack Co., Inc. 
Plasticast Co, 
Seeley's Ceramic Studio 
Whelan Company, L. E 
CHARTS 
Brodhead-Garrett Co 
Nicholson File 
Starrett Co., The *.. § 
CHASING TOOLS 
Brodhead-Garrett Co 
Dixon, Inc., William 
Metal Crafts Supply Co. 
CHISELS, Cape, Cold, 
Brodhead-Garrett Co. 
Cincinnati "Tool Co, 
Delta Mig. Co 
Duro Metal Products Co. 
Millers Falls Co. 
Patterson Bros. 
Snap-On Tools, Inc 
Stanley Tools 
Williams Co., J 
CHISELS, FRAMING, H yonrise 
Boice-Crane Co 
Brodhead-Garrett Co. 
Greenlee Tool Co 
Patterson Bros. 
Stanley Tools 
CHISELS, Metal Cutting and 
Weed Carving 
Brodhead-Garrett Co 
Dixon, Inc., William 
Duro Metal Products Co. 
Greenlee Tool Co 
Millers Falls Co 
Patterson Bros 
Williams Co., H 
CHUCKS, COMBINATION 
Atlas Press Co 
Brodhead-Garrett Co 
South Bend Lathe Works 
CHUCKS, DRILL 
Brodhead-Garrett Co 
Chicago Latrobe Twist Drill 
Works 
Cincinnati Lathe & Tool Co. 
DeWalt Products Corp. 
Dixon, Inc., William 
Millers Falls Co 
North Bros. Mig. Co 
Patterson Bros, 
Stanley Electric Tools 
Whitman & Barnes 


Brodhead-Garrett Co. 
Boice-Crane Company 
Patterson Bros 
South Bend Lathe Works 
CIRCULAR-SAW BENCHES 
Atlas Press Co. 
Boice-Crane Company 
Brodhead-Garrett Co 
Delta Mfg. Co 
DeWalt Products Corp 
Duro Metal Products Co. 
Enterprise Co., The 
Oliver Machinery Co 
Patterson Bros. 
Shopmaster, Inc 
Walker-Turner Co., Inc 
VYates-American Machine Co. 
CIRCULAR SAWS 
Atlas Press Co 
Boice-Crane Co 
Brodhead-Garrett Co 
DeWalt Products Corp 
Duro Metal Products Co 
Enterprise Co., The 
Northfield Foundry & Ma 
chine Co 
Oliver Machinery Co 
Patterson Bros 
Shopsmith 
Walker-Turner Div 
CLAMPS, ADJUSTABLE, BAR 
Adjustable Clamp Co 
Armstrong Bros. Tool Co 
Brodhead-Garrett Co 
Cincinnati Tool Co 
Lufkin Rule Co 
Patterson Bros 
Starrett Co., L. § 
Williams Co., J. H 
X-acto Crescent Products 


Co., Inc 
CLAMPS, CARRIAGE, SCREW, 
WELDERS 
Adjustable Clamp Co 
Brodhead -Garrett Co 
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ARTS<CRAFTS 


PROJECT 
tele) (has. 


WIDE VARIETY 
OF SUBJECTS 
Valuable booklets cover- 


ing classroom projects in 
Ceramics, Ceramics With- 
out A Kiln, How To Make 
Molds, Wirecraft, Felt- 
craft, Woodcraft, 
craft, Planters, Patio Fur- 


niture, Metalcraft, Metal | 
Etching, Glass Etching, | 


Casting with Liquid Plas- 
tics, Waxcraft, How To 
Make Beautiful Jewelry, 


How To Imbed Biological | 


Specimens, Liquid Marble, 
Gemceraft Without Tools, Plastic Putty, 
Porcelizing, Laminating and many other 


booklets are available to teachers and | 


These booklets 


school administrators. 


are free of charge if you will send us the 


name of the school and the subject or 
subjects most interested in. 


PLASTICAST COMPANY 


P.O. Box 9867 wt Be 1-122 Pale Alto, Calif 


WILLIAM 


1 Tools PUT SKILL 
HIN YOUR HANDS ® 


These tools are designed and made 
by specialists. They are the preferred 
brand of experienced industrial and 
automotive mechanics. In this 
“Broadest Line of Its Kind” are new, 
improved products with the feel, fit 
and finish you find only in Williams 
tools. See them by weitiag for these 
catalogs. A-50 . 

Wrenches, A-G60 

Machinist Tools. 


4. H. WHLIAMS & CO. 
422 Vulcan Street 
Buffale 7, N.Y. 


Please send me Catalog 
A-3O0 A® 


Name 


New Catalogs 
sent on request. 


g FRE 





Rusti- | 





SHOP EQUIPMENT NEWS 


(Continued {rom page 96A) 





Complete Prep and Vocational 
Drawing Outfit 


Each drawing outfit is complete in an at 
tractive, strong, pasteboard box and consists 
of the following: 11 piece imported drawing 
set No. 912, 16 by 21-in. drawing board, 21-in. 
maple T square, 6-in, 45-deg. plastic triangle, 
8-in. 30-60-deg. plastic triangle, 4-in. plastic 
protractor, architect triangular scale, irregular 
plastic curve pencil pointer, eraser, 2H and 4H 
pencils, thumbtacks, artgum, and _ erasing 
shield 

(For Convenience Circle index Code 0311) 


NEW “JORGENSEN” — “PONY” 
CLAMP CATALOG 


A new 32-page catalog showing the famous 
“Jorgensen” and “Pony” line of clamps manu- 
factured by the Adjustable Clamp Co., is now 
available to those who are interested in such 
This book lists and describes over forty 
clamps, bar clamps, hand screws, 


tools 
styles of “C” 


| press screws, and similar tools. The new “Jor- 


| steel track in which they may 
| for “sideways” 


gensen” hinged clamps, as well as the No. 2203 
be mounted 
adjustment, are given a prom- 


| inent showing. 


| 


| of serious 


(For Convenience Circle Index Code 0312) 


IRVING MILLER ANNOUNCES 
POWER TOOL LOCK SWITCHES 


Only authorized students can use a machine 
when given the key by the instructor. Absolute 
control is possible because of individual keys; 
permission to use power equipment is limited 
to one particular tool. Power tools cannot be 
used when the teacher is away! Safety is as- 
sured when the electric current is securely 
locked up. 


Irving Miller Power 
Tool Lock Switches 


The shop instructor can remove the danger 
injury to irresponsible students 
when he replaces the ordinary toggle switches 
on his machines with lock switches. These 


Continued on page 100A) 








Automotive Drawing 
Interpretation 


Lowis E. Jensen, Milwavkee Vocational 
and Adult Schools, Milwavkee, Wisconsin 


Placing the emphasis on drawing 
interpretation rather than on me- 
chanical drafting skills for auto- 
motive students, this publication 
is timely and essential. 

Through well-organized instruc- 
tional units, it develops the ability 
(1) to interpret automotive draw- 
ings, (2) to make simple, func- 
tional working drawings, and (3) 
to understand the basic related 
trade theory for each part or 
mechanism. 

Here is a completely organized 
course of study with review and 
testing materials provided at regu- 
lar intervals in the instruction. It 
is basic for the related instruction 
of automotive students and ap- 
prentices and is further recom- 
mended for the use of occupational 
extension courses and for industrial 
arts students with an interest in 
the automotive field. 


144 pages, 80 instructional 
units . st, $1.75 


SEND NOW FOR EXAMINATION COPIES 


DELMAR PUBLISHERS, Inc. 
Albany 5, New York 
In Conodo—Thos. Nelson & Sons—Torento 





Teach 
Modern Wood 
Finishing 
with the famous 


SEALACELL 
PROCESS 


Finish that 


Eliminates dust troubles 


The ‘ Wipe-on” 


Requires no brushes 


Protects and preserves wood 


Needs no sanding between 


coats 


GENERAL FINISHES 
SALES and SERVICE CO 


46 Wee 68 « 5 Milw 
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Cincinnati Tool Co 





Rouse & Co., 
CONDUITS 
Electric Co 


General 

CONTROLLERS, - ¥.-~ 
Electric Hotpack ( Inc 
General Electric Co. 

bet. = Electric Instrument 


COPING SAW BLADES 
Brodhead-Garrett Co 
Delta Mig. Co 
Dixon, Inc., William 
Eastern Handicraft Supply 


Millers Falls Co 
Patterson Bros 

COPING SAWS 
Brodhead-Garrett Co 
Dixon, Inc., William 
Eastern Handicraft Supply 


Co. 

Millers Falls Co 
Patterson Bros 
COPPER NOVELTIES 

Shop, The 
Cc ERSINKS 
Brodhead-Garrett Co 


Chie Latrobe Twist Dril! 


Works 
Greenlee Tool Co 
Millers Falls Co 
North Bros. Mig Co 
Patterson Bros. 
Stanley Tools 
Whitman & Barnes 
CURVES, IRREGULAR 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliott Co., B. K. 
i ny Sales Company 
Keuffel & Esser 
Post BA Frederick 
Jeber C F 


CUT-OFF SAWS 
Boice-Crane Co 
Brodhead-Garrett Co 
Delta Mig Co 
DeWalt Products Corp 
Duro Metal Products Co 
Enterprise Co.. The 
Oliver Machinery Co 
Vates-American Machine Co 
CUTTER HEADS 
Brodhead-Garrett Co 
Delta Mig. Co 
De Walt Products Corp 
Patterson Bros 
VYates-American Machine Co 
CUTTER & TOO! GRINDERS 
Boice-Crane Co 
Brodhead-Garrett Co 
Brown & Sharpe Mig. Co 


LeBlond aigraine and Tool 


Co., R 
Mico Instrument Co 
Patterson Bros 
CYLINDER PRINTING PRESS 
Aameriean. Type Founders 
Sales Corp 
Challenge Machinery a 


DADO HEADS 
Atlas Press Co 
Boice-Crane Co 
Brodhead-Gairett Co 
Delta Mig. Co 
DeWalt Products Corp 
Duro Metal Products Co 
Oliver Machinery Co 
Patterson Bros 
Shopsmith 
Walker-Turner Co., Inc 
Vates-American Machine ( 
DESKS, Instructors’ 
Parent Metal Products, In 
DIVIDING HEAD 
Nichols-Morris Corp 
00 IT YOURSELF PROJECTS 
Ultra Crafts Designs 
DOWEL POINTERS 
Brodhead-Garrett Co 
Patterson Bros 
OOWELING JIGS 
Brodhead-Garrett Co 
Patterson Bros 
Stanley Tools 


AFTING MACHINES 
Universal Drafting Machine 
Corp 


DRAFTING PAPER 
General Finishes Sales & 
Service Co. 


DRAFTING PENS 
Alvin Compa: 
Bape Scieatiée Supplies. 


Brodhead-Garrett Co 
Dietzgen Co., Eugene 
ies =, in 
emery mport ‘Co., Inc 
Keuffel & Esser 
Post Company, Frederick 
U. S. Blue Print Paper Co 
V & E Mig. Company 
Weber Co., F 

DRAFTING TABLES 
Berger Scientific Supplies 


Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliott Co., B. K 


Engineerin Co 

Hamilton hie %, 

Keuffel & Esser 

Parent Metal Products, Inc 

Post Company, Frederick 

Stacor Equipment Co 

ae Co 

J lue Print P, Co 

Weber Company, i. 

Wessendorff, Nelms & Co 
DRAFTSMEN’S INSTRUMENTS 

Alvin Compa 

Berger Scientific Supplies 


Brodhead-Garrett Co 
Dietzgen Co.. Eugene 
Elliott Co., B. K. 
Gramercy ‘Import Co., In 
Keuffel & Esser 
Post Company, Frederick 
Md Blue Print Paper Co 

V & E Mig. Company 
Weber Company, 

DRAWING INSTRUM 

REPAIR PARTS 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliott Co., K. 
Engineering Mig. Co 
Gramercy Import Co., Inc 
Post Co., Frederick 
V&E Mfg Company 
Weber Co., F 

DRAWING OUTFITS 

Alvin Compan 

er Scientific Supplies 


Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliott Co., B. K 
Engineering Mig. Co 
Keuffel & Esser 

Post Company, Frederick 
U. S. Blue Print Paper (: 
V & E Mig. Company 
Weber Co., F 


DRAWING PAPER IN ROLLS 
SHEETS 


Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliott Co., B 
Keuffel & Esser 
Post Company, Frederick 
U. S. Blue Print Paper Co 
Weber Co., F 
DRILL PRESSES 
Atlas Press Co 
Boice-Crane Company 
Brodhead-Garrett Co 
Cincinnati Lathe & Tool © 
Delta Mig. Co 
Duro Metal Products C: 
Mico Instrument Co 
Patterson Bros 
Shopsmith 
South Bend Lathe Work 
ORILL SHARPENERS 
Atlas Press Co 
Brodhead-Garrett C: 
Patterson Bros. 
Snap-On Tools, In 
DRILL STANDS, BENCH, 
POST, PEDESTAL 
Black & Decker Mig. ( 
Boice-Crane Co 
Brodhead-Garrett Co 
Duro Metal Products C: 
Millers Falls Co 
Patterson Bros 
Snap-On Tools, Inc 
South Bend Lathe Works 
Stanley Electric Tools 
Whitman & Barnes 
DRILLING MACHINES, 
PORTABLE ELECTRIC 
Black & Decker Mig. ( 
Brodhead-Garrett Co 
Casting Specialties Co 
Millers Falls Co 
Patterson Bros 
Skil Corporation 
Snap-On Tools, In: 
Stanley Electric Tools 


—— F meppepanent 


Bolen Cone Co. 
Cincinnati Lathe & Tool Co 
Walker-Turner Div. 
ORs 
Black & Decker Mig. Co 
Brodhead-Garrett Co 
Dixon, Inc., William 
Patterson Bros. 
Snap-On Tools, Inc 
Stanley Electric Tool Diy 
Whitman & Barnes 
DRILLS, BENCH AND FLOOR, 
HIGH SPEED 
Atlas Press Co 
Boice-Crane Co 
Brodhead-Garrett Co 
Delta Mig. Co 
Duro Metal Products Co 
Millers Falls Co 
Patterson Bros 
South Bend Lathe Works 
Walker-Turner Co 
DRILLS, BREAST 
Brodhead-Garrett Co 
Millers Falls Co 
North Bros. Mig. Co 
Patterson Bros 
Stanley Tools 
DRILLS, CARVING FOR 
PLASTICS 


Brodhead-Garrett Co 
Elbar Products 
Patterson Bros. 

DRILLS, HAND 
Chicago Wheel & Mig Co 
Dixon, Inc., William 
Millers Falls Co 
North Brothers Mig. Co 
Patterson Bros 
Stanley Tools 
X-acto, Inc. 

DUST COLLECTORS 
American Air Filter Co 
Patterson 


General Electric Co. 


ELECTRIC WELDING EQuIP. 
MENT & SUPPLIES 


Brodhead-Garrett Co. 
Delta Mfg. Co. 
General Electric Png 
Marquette Mig. C: 
eee EQUIPMENT, wire 
& SUPPLIE 


Brodhead -G aon Co 
Gearon Company, The 
General Electric Co 
Kassel & Co., L. H 
Ohmite Mig. Co 
Whelan Company L 

ELECTRIC GENERATORS 
General Electric Co 
Standard Electric Time Co 

ELECTRIC MOTORS 
Boice-Crane Co. 
Brodhead-Garrett Co 
Delta Mig. Co 
DeWalt Products Corp 
General Electric Co 
Patterson Bros. 

ELECTRONIC < = 
Dumville, § 

ELECTRIC sot benine IRONS 
Brodhead-Garrett Co 
Dixon, Inc., William 
General Electric Co 
Handcrafters, The 
Patterson Bros 
Snap-On Tools, Inc 
Stanley Tools 

ELECTRICAL INSTRUMENTS 
Brodhead Garrett Co 
Electronic Instrument Co 

(EICO) 
General Electric Co 
Weston Electric Instrument 


Co 
ELECTRICITY — Experimental 
Kits for Teaching 
Universal Scientific Co., Inc 
ELECTROTYPES 
Badger-American Flectrotype 


Co 
ENAMELING ON COPPER 
SUPPLIES 


Copper Shop, The 
ENGRAVERS’ TOOLS AND 
SUPPLIES 


Dine, Pi. ?- William 
et raft ly Co 
Metal Goods Cop. 
Mico lactrpmnent’’ Co 
Plasticast Co 
ENVELOPES 
Western States Envelope C: 
EXHAUST FANS 
American Air Filter Co 


Weston Electric Instrument 
Corp 


FEEDERS, Automatic (Printing) 
American. Type Founders 


Sales Corp. 
FIBERGLAS FABRICS 
Castolite Co., The 
FILES AND RASPS 
Brodhead-Garrett Co 
Dixon, Inc., William 
Foley Mig. Co. 
Nicholson File Co 
Patterson Bros 
Plumb, Inc repete K 
Simonds Saw & Steel Co 
Snap-On Tools, Inc 
X-acto, Inc 
FILING CASES 
Elliott Co, B. K 
Hamilton Mig. Co 
Parent Metal Products, Inc 
Weber Co., 
FILING MACHINES 
Boice-Crane Co 
Foley Mig. Co 
FILMS, INDUSTRIAL TRAINING, 
TEACHING, ETC. 
Aluminum Co. of America 
Association Films 
Delco-Remy Div., 
Motors Corp 
Eastman Kodak Co 
am Handy Organization 
th Bend Lathe Works 
Starrett Co., The L. 5 
United World Films, Inc 
FINISHING MATERIALS 
Brodhead-Garrett Co 
General Finishes Sales & 
Service Co 
Patterson Bros 
Upholstery Supply Co 
FIRE BRICK AND CeMENT 
Electric Hotpack Co., Inc 
Plasticast Co 
FIRE CLAY 
Brodhead-Garrett Co 
Plasticast Co 
Western Materials Co 
a — a gy , c 
ers Isinglas Glue Co 
FLASKS 


Brodhead-Garrett Co 
Sterling Wheelbarrow Co 
Western Materials Co 
PLEXIBLE SHAFT AND 
MOTOR OUTFITS 
Brodhead-Garrett Co 
Casting Specialties Co 
Dixon, Inc., William 
Patterson Bros 
Walker-Turner Co., Inc. 
PLEXIGLE STEEL TAPE RULES 
Brodhead -Garrett Co. 
Dietzgen Co., Eugene 
Patterson Bros 
U. S. Blue Print Paper Co 


Weber Co., 
FLOCK EQUIPMENT AND 
SUPPLIES 
Brodhead-Garrett Co 
DonJer Products 
FLUX, SOLDERING 
B Garrett Co 
Dixon, Inc., William 
Johnson Gas qpgranes Co 
ester Solder Co 
Mico Instrument Co 


Genera! 


Brodhead-Garrett Co 
Dietzgen Co., Bugene 
Lufkin Rule Co 
Patterson Bros 
Stanley Tools 
FORGE TOOLS 
Brodhead-Garrett Co 
Patterson Bros. 
Stanley Tools 
FORGES, Anneoli: 
American Gas 
Brodhead-Garrett Co 
Patterson Bros 
Sunbeam Corp 
FORGES, GAS 
American Gas Furnace 
Brodhead-Garrett Co 
Patterson Bros 
Sunbeam Corp 
Western Material Co 
FOUNDRY uated ‘ 


SUPPLIES 
Brodhead-Garrett Co 
Sterling Wheelbarrow Co 

FREQUENCY METERS, Portable 
ond Switchboard 


Brodhead-Garrett Co 
General Electric Co 
Weston Electric Instrument 


FURNACES, Aantsiing, Gane 
Forging, He 
treating. Metal Melting, wo 


pa... as Furnace Co 
Brodhead -Garrett Co 


Casting Specialties Co 
a, Inc., a : 
ectr Hotpack ne 

General Electric Co 

cone Gas Appliance Co 

’atterson Bros 

Plasticast Co 

Sunbeam Corp 

Western Materials Co 
FURNITURE FOR SHOP 


Phillips Furniture Co 


G 


GALVANOPSETERS 
Brodhead-Garrett Co 
General Electric Co 
Woes Electric Instrument 

° 


GAUGES, BIT, CABINET, RULE 
AND SQUARE 


Brodhead -Garrett Co 
Millers Falls Co 





Brodhead-Garrett Co 
Dixon, Inc., William 
Lufkin Rule Co 
Patterson Bros 
Starrett Co., L 

GAUGES, maine” THICKNESS 

AND THREAD 

Brodhead-Garrett Co 
Brown & Sharpe Mig. Co 
Duro Metal Products Co 
Lufkin Rule Co 
Patterson Bros 
Starrett Co., L 

GENERATOR TEST Senecnes 
Standard Electric Time Co 


GLASS CUTTER 
Brodhead-Garrett Co 
Lufkin Rule Co 
Mico Instrument Co 
Millers Falls Co 
Patterson Bros 

GLAZING TOOLS 
Brodhead-Garrett: Co 
Plasticast Co 

GLUE 
Brodhead -Garrett Co 
Elliott Co., B : 

General Finishes Sales & 
Service Co 
Higgins Ink Co., In 

Patterson Bros 
Paxton Lumber Co., 
Plasticast Co 
Rogers Isinglass & Glue Co 

GLUE POTS, ELECTRIC 
Black & Decker Mig. Co 
Brodhead-Garrett Co 
General Electric Co 
Oliver Machinery Co 
Patterson 
Plasticast Co 
Sta-Warm Elec. Co 

GRINDERS AND BUFFERS, 

PORTABLE ELECTRIC 
Black & Decker Mig. Co 
Boice-Crane Company 
Brodhead Genzett Co 
Delta Mf 
Dremel f as 0 
Millers Falls Co 
Patterson Bros 
Plasticast Co 
Stanley Electric Tools 
Walker-Turner Div 

GRINDERS, BENCH, PEDESTAL 

TYPE 


Atlas Press Co 
Black & Decker Mig. Co 
Boice-Crane Company 
Brodhead-Garrett Co 
Clizbe Bros. Mig. Co 
Delta Mig. Co. 
DeWalt Products Corp 
Duro Metal Products Co 
Millers Falls Co 
Mummert-Dixon Co 
Patterson Bros 
Skil Corporation 
Snap-On Tools, Inc 
Stanley Electric Tools 
Walker-Turner Div 
GRINDERS, OILSTONE 
Atlas Press Coa. 
Brodhead-Garrett Co 
Mummert-Dison Co 
Oliver Machinery Co 
GRINDERS, TOOL ROOM, 
SURFACE 


Atlas Press Co 

Black & Decker Mig Co 
Brodhead-Garrett Co 

Brown & Sharpe Mfg. Co 
Cincinnati Milling Machine 


Dumore Co., The 
Mico Instrument Co 
panort Falls a 

‘orporat 
South Bend Lathe Works 
Stanley FPlectric Tool Di 


Frank 
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food! Fust ro 
REVOLVING FIXTURES 


with ft? 


Meking “lezy susen” 
tables, cupboord 
and other re- 
surface fixtures 
with Triengle’s 
“Lery Susan” 
bearing. All steel. Only 
5/16" thick. Stomped, 
interlocked construction. 
One piece — no ports 
to lose. tLerge ball 
beoring rece for maxi- 
mum stability. Easily 
mounted with screws or 
adhesive. 3”, 6", 12” 
sizes. Thousands in use! 
Satisfaction guaranteed! 
Prices each; 3” size — $1.00; 6” ~ 3! $1.60; 
12” —$4.00. for 
Postage prepeid in U.S.A. when payment 
eccompenies order 


FOX VALLEY PRODUCTS CO. 
168 Pyle St. Dept. 1A Oshkosh, Wis. 
ceneniiiniaeseenil 








NOW... 
for the 
beginner 


custom 
finished 

quality 
imported 


AND ENGINEERING SCHOOLS 


—— ec es ee 
WAUSTRATED: Set GO, featuring « { 
6" ringheed gient bow compass. 


GRAMERCY IMPORT COMPANY, INC 


120 BROAD STREET * NEW YORK 4, N. Y. 


Bene tor your FREE copy of | fescinoting story of the history 
Operetion Crottemenship. of Germen Drewing Instruments 
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(Continued from page 98A) 


can be easily installed in a 7%-in. hole in wood, 
up to % in. thick, or in metal 

A double throw feature permits the installa- 
tion of a 110-v. lamp to illuminate the work 
and the machine. With the key turned left 
only the lamp is on; turned right, lamp and 
motor are on; removal of key locks up both 
lamp and motor circuits. 

For motors up to % hp. the lock switch 
is used to start and stop the machine; for 
%- and 1-h.p. motors a line switch will ex- 
tend the life of the lock switch 


(For Convenience Circle index Code 0313) 


THE CROW ELECTRONICS KIT 


A Basic Electronics Kit has just been in- 
troduced by Crow Electri-Craft Corporation 
With this low-cost kit, known as Model 50-A, 
electronics can now be taught by “visual ex- 
periment” — the same method that has made 
Crow Electri-Kits so effective in teaching the 
allied subject of electricity. 


Crow Electronics Kit 


Model 50-A is designed for use in school 
shop courses, industrial training programs, 
armed forces training schools, and similar edu- 
cational programs. It permits students who 
have completed the Beginners’ Electricity 
course with Crow Electri-Kit Model 41-B to 
advance immediately into the study of elec- 
tronics. The kit contains 82 precision com- 
ponents everything needed to perform 60 
experiments in electronic fundamentals. The 
most significant feature of Model 50-A is that 
students perform the experiments themselves, 
thus grasping the relationship of one principle 
to another and learning how these abstract 
principles are put to practical use 

A 275-page, illustrated manual in worksheet 
form, Experimental Electronics for the Be 
ginner, is included with the kit. 

(Fer Convenience Circle Index Code 0314) 


NEW BOICE-CRANE 10-IN. SAW 


The Boice-Crane Company recently released 
their new Boice-Crane Master-Monotrol tilting 
arbor saw 

This saw has unusual capacity for com 
mercial woodworking, patternmaking, furni 
ture building, and maintenance requiring good 
cabinetwork. It will rip to 37 in. wide, and 
has a thickness capacity and vertical blade 
travel at point of use of 3'4 in 

Critical wearing surfaces and accuracy -con 
trolling surfaces have been increased in size 
to assure accuracy 

All adjustments necessary for making any 
cut are made at the front and are jointly con- 
trollable by a single control wheel called 
Monotrol 


In addition to added power, the Master- 


(Continued on page 102A) 


Here's a DO-/T-YOURSELF 
le 





..-to install 
in your own 
Wali Panel 
or Cabinet 


Write for 
DESCRIPTIVE 
LITERATURE 








shop project! 
Can be used as the 


anal cabinets or al- 


i fp “fechion in 


sam stuolete 

wit electrical move- 
ment, 4” center disc, 

hands, dots, mark- 
es or numerals. 
mes in biaeck, 
siuminum or brass. 


$9.95 


Excise tax 7 ae 
charges included. 




















~ POWER TOOL LOCK SWITCHES 


Heavy duty, all new, 110” AC 3 ter- 
minal. Turn key left for lamp, right 
for lamp and motor move key te 
lock up circuits. Replaces switch up 
to % he motor, for 4% & | HP use 
as line ewitch with regular switch 
Install in %” hole, wood of metal 
$1.98 ea., individually Feyed. Alse 
Burglar Alarm, T. V. & Radio locks 
at $1.98 


We pay postage on prepaid orders. 
IRVING M. MILLER, 3012 Wollace Ave.,N. ¥.67,N.Y. 


LEATHERCRAF 
} PROJECTS 


Hundreds of practical items 
in complete pre-cut, pre- 
punched kits .. . ready for 
simple, interesting assembly. 
Make genuine leather belts, 
moccasins, wallets, knife 
sheaths, ax holders at frac- 
tion of their retail price. 


Send 25¢ fer new 72-page 
Osborn Catalog . 


HOUSE OF LEATHERCRAFT 
IN ITS 37th YEAR 


OSBORN BROS. SUPPLY C(O 


. Jackson Bivd. 
C, Chicage 6, tii. 
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GRINDING MACHINES 
Plain, Universal, Centeriess 
Aas Press Co. 
Brodhead-Garrett Co 
Brown & “Mill Mig. Co 
Coceast & Mil ins Mach. Co 
GRINDING 
Atlas ay . 
Brodhead-Garrett Co 
Casting Specialties Co, 
Cincinnati Milling Machine 


0. 
DeWalt Products Corp 
Duro Metal Products 
Patterson Bros. 
Plasticast Co 
Snap-On Tools, Inc 
Stanley Electric Tool Div 


HACKSAW BLADES 
Brodhead-Garrett Co 
Duro Metal Products Co 
Millers Falls Co. 
Patterson Bros. 
Simonds Saw & Steel Co 
Snap-On Tools, Inc. 
Starrett Co., The L. S$ 

Portable, Electric, 


Power 
Brodhead-Garrett Co 
Duro Metal Products Co 

ipe Rollway Corp 
Millers Falls Co 
Misener Mig. Corp 
Patterson Bros 
Snap-On Tools, Inc. 

ERs 


Brodhead-Garrett Co 
Cunningham, M. E 
Dixon, Inc., William 
Duro Metal Products Co 
Estwing Mig. Co. 
Millers Falls Co 
Patterson Bros 
Plumb, Inc., Fayette R 
Snap-On Tools, Inc 
Stanley Tools 
Williams Co., J. H. 
X-acto, Inc 
HAMMERS, PORTABLE ELECTRIC 
Black & Decker Mig. Co 
Brodhead-Garrett Co 
Mall Tool Co, 
Millers Falls Co 
Stanley Electric Tools 
HAMMERS, TINNERS 
Estwing Mig. Co. 
HAND SAWS, PORTABLE 
ELECTRIC 
Black & Decker Mfg 
Brodhead-Garrett Co 
Millers Falls Co 
Patterson Bros 
Stanley Electric Tools 
HAND SCREWS 
Adjustable Clamp Co 
Brodhead-Garrett Co 
Patterson Bros 
HANDICRAFT SUPPLIES 
Berkroy Products, Inc 
Brodhead-Garrett Co 
Castolite Co., The 
Craftools, Inc 
Craftsman Supply House 
Craftsman Wood Service C¢ 
Deks, Inc 
Dixon, Inc., William 
Eastern Handicratt 
Co 
Gearon Company, The 
General Finishes Sales & 
Service Co 
Hammett Co L 
Hubbell Metals, Inc 
Metal Goods Corp 
Patterson Bros 
lasticast Co 
X-a bs Crescent 
Inc 


Corp 


Supply 


Product 


nannies 
Brodhead-Garrett Co 
Patterson Bros. 
Stanley Tools 

HEAT-FLOW METERS 
Brodhead-Garrett Co 
were Electric Instrument 


waatine ELEMENTS, ELECTRIC 
Brodhead-Garrett 
Electric Hotpack Company, 


ne 
Whelan Company, L. E 
HEAT-TREATING EQUIPMENT 
American Gas Furnace Co 
Brodhead-Garrett Co 
Elec be Hotpack Company, 
n 
—— Gas Appliance Co 
atterson Bros 
Sunbeam Corp 
Western Materials Co 


! 
IMPACT TOOL, Portable 
lec 


te 
Miilers Falls Co. 


IMPORTED WOODWORKING 
TOOLS 


Mittermeier, Frank 
IMPORTERS’ GERMAN DRAW. 
ING INSTRUMENTS 
Gramercy Import Co., In 
INDICATING INSTRUMENTS, 

ELECTRIC 
General Electric Co 
was Electric Instrument 


INDUSTRIAL ARTS AWARDS 
Ford Motor Co. 

INK REMOVERS 
Dietzgen Co., Eugene 
Higgins Ink Co., Inc. 
Weber Company, F. 

INKS, DRAWING AND 

COLORED 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Eastern Handicraft 


o 
Elliott Co., B. K 
Higgins Ink Co., Inc. 
Keuffel & Esser 
Post Company, Frederick 
U. S. Blue Print Paper Co 
Weber Company, F 
INKS, PRINT 
American Type 
Sales Corp 
Brodhead-Garrett Co 
Driscoll & Co., Martin 
INTERCOMMUNICATION SETS 


Telephone Engineering Co 


J 


JEWELERS’ TOOLS, EQUIP. 
MENT AND SUPPLIES 
Bergen Arts & Crafts 
Brodhead-Garrett Co. 
Craftools, Inc 
Dixon, Inc., William 
Dremel Mig. Co 
—— Craft Supply 
’atterson Bros. 
Plasticast Co. 
J1G-JOINTER, KNIFE 
Hartmeister Mig. Inc 
1G SAWS 
Atlas Press Co 
Boice-Crane Company 
Brodhead-Garrett Co 
Dalton Mig Co 
Delta Mig. Co 
DeWalt Products Co 
Dremel Mig. Co 
Duro Metal Products Co 
Oliver Machinery Co 
Patterson Bros 
Syncro Corporation 
Walker-Turner Co., Inc 
X-acto Crescent Products 
Vates-American Machine Co 
JOINTERS, BENCH, HAND 
Atlas Press Co 
Boice-Crane Company 
Brodhead-Garrett Co 
Delta Mig. Co 
DeWalt Products Co 
Duro Metal wungects Co 
Enterprise Co., 7 
Northfield Foundry “« Mach 
Co 
Oliver Machinery Co 
Patterson Bros 
Walker-Turner Co., Inc 
Vates-American Machine Co 


K 


KEENE CEMENT 
Brodhead-Garrett Co 
Eastern Handicrait Supply 

Co 
Plasticast Co 

KILNS 
Brochead-Garrett Co 
Craitools, Inc 
Eastern Handicraft 

Co 
Electric 
ne 
Plasticast Co 
Western Materials Co 

KNIVES, BAND, MACHINE 
Brodhead-Garrett Co 
Enterprise Co., The 
Oliver Machinery Co 
Patterson Bros 
Simonds Saw & Steel Co 
Vates-American Machine Co 

KNIVES, HOBBY 
Brodhead-Garrett Co 
Dixon, Inc., William 
Eastern Handicraft 


0 
Elliott Co., B. K 
KNIVES, PAPER CUTTER 
American Type Founders 
Sales Corp 
Brodhead-Garrett Co 
Eastern Handicraft 


Supply 


Founders 


Supply 


Hotpack 


Company 


Supply 


Supply 


Co 
Millers Falls Co 
Simonds Saw & Steel Co 


KNIVES, SLOYD 
Brodhead-Garrett 
Dixon, Inc., William 
Eastern Handicraft 

leo 
Patterson Bros 

KNOCK-DOWN FURNITURE 
Brodhead-Garrett Co. 
Giles & Kendall 

KNURLS 
Armstrong Bros. Tool Co 
Brodhead-Garrett Co 
Brown & Sharpe Mig. Co 
Patterson Bros. 

Williams & Co., J. H 


Supply 


LABORATORY STANDARD 
INSTRUMENTS 


Electric Hotpack Co., Inc 
General Electric Co. 
Weston Electric Instrument 


Co. 

LAMP PARTS & SUPPLIES 
Kassel & Co., L. H 
Plasticast Co, 

LAMPS, MINIATURE 
Brodhead-Garrett Co 
General Electric Co. 

LATEX MOLDING COMPOUNDS 
Castolite Co., The 
Plasticast Co. 

LATHE ATTACHMENTS 
Armstrong Bros. Tool Co 
Atlas Press Co 
Brodhead-Garrett Co 
Cincinnati Lathe & Tool Co 
DeWalt Products Corp. 
Duro Metal Products 
Patterson Bros. 
Plasticast Co 
Pootatuck Corp. 
Sheldon Machine Co., Inc 
South Bend Lathe Works 
Walker-Turner Div 
Williams Co., J 

LATHES, Bench, Metal Working 
Atlas Press Co 
Boice-Crane Company 
Brodhead-Garrett Co 
Cincinnati Lathe & Tool Co 
Duro Metal Products Co 
Le ae Tool Co., 


Corp 


Logan Engineering Co 
Patterson Bros 
Plasticast Co 
Pootatuck Corp. 
Sheldon Machine Co., Inc 
South Bend Lathe Works 
LATHES, GAP BED 
Boice-Crane Company 
Brodhead-Garrett Co 
Cincinnati Lathe & Tool Co 
Duro Metal Products Corp 
LeBlond Machine Tool Co., 
n 
Walker-Turner Co., Inc 
LATHES, SMALL PRECISION 
Atlas Press Co 
Brodhead-Garrett Co 
DeWalt Products Corp 
Plasticast Co 
south Bend Lathe Works 
Sheldon Machine Co., Inc 
LATHES, SPINNING 
Atlas Press Co 
Brodhead-Garrett Co 
Boice-Crane Company 
Delta Mig. Co 
Dixon, Inc., William 
Oliver Machinery Co 
Patterson Bros 
Plasticast Co 
Sheldon Machine Co Ine 
Walker-Turner Co., Inc 
LATHES, WOODWORKING 
Atlas Press Co 
Boice-Crane Company 
srodhead-Garrett Co 
Delta Mfg. Co 
DeWalt Mig. Co 
Duro Metal Products Co 
Enterprise Co., The 
Oliver Machinery Co 
Patterson Bros 
Shopsmith 
Walker-Turner Co., Inc 
Yates-American Machine Co 
LAYOUT SURFACE PLATES 
Challenge Machinery Co 
LAZY SUSAN TURNTABLE 
BEARINGS 
Fox Valley Products Co 
LEAD AND RULE CUTTERS 
American Type Founders 
Sales Corp 
Brodhead-Garrett Co 
Rouse Co., H. B 
LEAD HOLDERS, DRAFTING 
Fagie Pencil Co 
LEADS, DRAFTING 
Fagle Pencil Co 
X-acto Crescent Prod. Co 
LEATHER 
Brodhead-Garrett Co 
Crown Leather Co 


Eastern Handicraft Supply 
Co 
Larson Co., J. C, 
Plasticast Co 
Sax Brothers Co. 

LEATHER WORKING TOOLS 
AND SUPPLIES 
Brodhead-Garrett Co 
Crown Leather Co 

Deks, Inc 
Dixon, Inc., William 
Eastern Handicrait Supply 


Co 
Indianhead Archery & Mig 
o 
Larson Co., J. C 
Osborn Bros 
Plasticast Co 
Sax Brothers Co 
X-acto Crescent Prod. Co 
LETTERS AND FIGURES FOR 
STAMPING METALS 
Brodhead-Garrett Co 
Cunningham Co., M. E 
Dixon, Inc., William 
Millers Falls Co 
Patterson Bros 
Plasticast Co. 
Levets 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliott Co., B . 
Lufkin Rule Co 
Millers Falls Co. 
Patterson Bros. 
South Bend Lathe Works 
Stanley Tools 
Starrett Co., L. § 
LINOLEUM AND RUBBER 
BLOCKS AND ENGRAVING 
TOOLS 


American Type Founders 
Sales Corp 

Brodhead-Garrett Co 

Dixon, Inc., William 

Dremel Mig. Co 

Millers Falls Co 

Rembrandt Graphic Arts Co., 


nc 
LINOLEUM, BLOCK CUTTING 
AND PRINTING TOOLS 
AND SUPPLIES 
American Type Founders 
Sales Corp 
Brodhead-Garrett Co 
Dixon, Inc., William 
—- Handicraft 


Elliott Co B. K 
isureCralts 
Plasticast Co 
Weber Co., F 
X-acto Crescent 
Co., Inc 
LOCK-SWITCHES 
Miller, Irving, M 
LOOM CLAM 


Brodhead-Garrett Co 


Supply 


Products 


Brodhead-Garrett Co 
Eastern Handicraft Supply 
Co 
Hammett Co., J. I 
LUMBER 
Brodhead-Garrett Co 
Cotton-Hanlon, Inc 
Craftsman Wood Service Co 
Foley Lumber Co., T 
Giles & Kendall 
Hardwood Corp. of America 
Paxton Lumber Co., Frank 
weep Supply & Lumber 


Luneen — HARDWOODS 
Brodhead-Garrett Co 
Cotton-Hanlon, Inc 
Hardwood Corp. of 
Paxton Lumber Co 
Workshop Supply & 


4“) 
MACHINE KNIVES, JOINTER 
AND SURFACER 
Boice-Crane Company 
Brodhead-Garrett Co 
DeWalt Products Corp 
Enterprise Co., The 
Oliver Machinery 
Patterson Bros 
Vates-American 
MACHINE LIGHTS 
Atlas Press Co 
Boice-Crane Company 
Brodhead-Garrett Co 
Casting Specialties, Co 
South Bend Lathe Works 
Walker-Turner Div 
MACHINE SHOP SUPPLIES & 
MACHINERY 
Casting Specialties Co 
MACHINE TOOL DRIVES 
Patterson Bros 
Williams Co., J. H 
MACHINISTS’ TOOLS 
Armstrong Bros. Tool Co 
Brodhead-Garrett Co 


America 
Frank 


Lumber 


Machine Co 


Brown & snares Mig. Co 
Do All 
Lufkin Rute Co 
Millers Falls Co 
Patterson Bros, 
Stanley Tools 
Starrett Co, L. § 
MALLETS, HICKORY, RUBBER, 
RAWHIDE 
American Type Founders 
Sales Corp 
Brodhead-Garrett Co 
Casting Specialties Co 
Dixon, Inc., William 
astern Handicraft 
Co 
Patterson Bros 
Western Materials Co 
MANUAL-TRAINING TOOLS 
AND SUPPLIE 
Berkroy Products, Inc. 
Brodhead-Garrett Co 
Cincinnati Tool Co 
Connecticut Valley Mfg. Co. 
Craftsman Wood Service Co. 
Dixon, Inc., William 
Eastern Handicraft 
Co 
Greenlee Tool Co, 
Karle Spin-Shop Co., Inc 
Lufkin Rule Co 
Millers Falls Co 
North Bros. Mfg. Co 
Patterson Bros. 
Plasticast Co 
Stanley Tools 
MANUAL-TRAINING VISES 
Brodhead-Garrett Co 
Columbian Vise & Mig. Co 
Morgan Vise Co, 
North Bros. Mfg. Co 
Parent Metal Products, Inc. 
Patterson Bros, 
Sheldon & Co., EB. H 
MEASURING INSTRUMENTS, 
eLectTRic 
Brodhead-Garrett Co. 
Electronic Instrument Co. 
(EICO) 
Weston Electric 


Co. 

MELTING POT EQUIPMENT 
American Gas Furnace Co. 
Brodhead-Garrett Co 
gesting Specialties Co 
General Electric Co 
ones Gas Appliance Co. 
’atterson Bros. 

Plasticast Co, 
Sunbeam Ce 
METAL CRAFT 
SUPPL 


Supply 


Supply 


Instrument 


OOLS AND 
Berkroy Products, Inc 
Brodhead-Garrett Co. 
Dixon, Inc., William 

Duro Metal Products Co 
Eastern Handicraft Supply 


Co 
Lufkin Rule Co 
Metal Crafts Supply Co 
Metal Goods Corp 
Patterson Bros 
Plasticast Co 
X-acto Crescent 
Co., In 
METAL CUTTING SAWS 
Boice-Crane Co 
Brodhead-Garrett Co 
Brown & Sharpe Mfg. Co 
DeWalt Products Corp 
Dixon, Inc., Wiliam 
Kalamazoo Tank & Silo Co 
Patterson Bros 
Racine Tool & Mach. Co, 
Stanley Electric Tool Div 
METAL SHEARS, ELECTRIC 
Black & Decker Mig. Co 
Brodhead Garrett Co 
Millers Falls Co 
O'Neil Irwin Mig. Co 
Patterson Bros 
Skil Corporation 
Stanley Electric Tools 
METAL SPINNING EQUIPMENT 
Boice-Crane Co 
Brodhead 4iarrett Co 
Karle Spin-Shop Co., Inc 
Patterson Bros 
METALS FOR HANDICRAFT 
Brodhead-Garrett Co 
Dixon, Inc, William 
Eastern Handicrait 
Co 
Karle Spin Shop Co., Ine 
Metal Goods Corp 
Patterron Bros 
Plasticast Co 
METALS, SHEET 
Brodhead-Garrett Co 
Dixon, Inc., William 
Metal Crafts Supply Co 
Metal Goods Corp 
Patterson Bros 
Plasticast Co 
METRIC SCALES, FLAT 
Dietzgen Co., Eugene 
Post Company, Frederick 


Products 


Supply 
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UNIVERSAL 
HANDPRESS 


$168. 0o 
Weight 


_ Gigs "ae 


PRINTS: Type and cts — New Chose 12%x17 © 
Lincleum-Weedbieck up to 12x16 © Plastic 
metal etching up to 16x24 © Lithe stones up to 
12u16 © Zinc lithe plotes wp te 16x24 © Gele- 
tin- Photegelatin-Bromei! prints 

Largest paper 17x24 Instruction 
booklets furnished New model 
prinis stones and blocks 12x16 

Type high litho stones our specialty 
Portrait etch 
ings and photo 
gelatin enlarge 
ments from your 
photos 


Write fer cateleg and supply list 
REMBRANDT GRAPHIC ARTS CO., INC 
STOCKTON, NEW JERSEY 











JEWELRY CRAFT SuPrues 
LINKS @ All A... PINOINGS te 
comren EMAMELING © SHELLCRAFT © 
CERAMIC AND muons seweiny ! 
WESTOMES. PEARLS, PRESS MOLDS, COPPER BLANKS 
ANG CHAMELS, GIFT BOXES, TOLEWARE, KILNS 


Send for FREE 1906 Catalog HOW! 


GROEN ARTS & CRATE, 190 Main, Machonsnch, 1. J. § 








The IMPROVED TAPERED DRILL 
FOR INTERNAL 
CARVING IN PLASTICS 


Hand ground, fast cutting, high speed steel with 

sharp points. Standard lengths and stub (1%), 

both in regular and high spiral for Ks”, %", and 

e” collets ond Jacobs chuck. List price 70¢ up 

Consult your School Supplier or write direct 
JOBBER INQUIRIES INVITED 


ELBAR PRODUCTS 


2346 €. 17th & Brooklyn 29, N. Y 


Everything for your 


Mechanical Drawing 
Department 





® 
DRAWING MATERIALS 
DRAWING INSTRUMENTS 
DRAFTING ROOM FURNITURE 
Descriptive date, on request 


F. WEBER CO. 


PHILADELPHIA 23, PA. 
St. Lovis 1, Mo. Baltimore 1, Md. 


Patronize Your Neerest Weber Dealer 








SHOP EQUIPMENT NEWS 





(Continued from page 100A) 


New Boice-Crane 10-in. Saw 


Monotrol affords other safety factors: (1) 
complete guarding of controls and locks; (2) 
a new, supersafe cutoff switch which accidents 
can only turn off never on; and (3) the tilting 
of the blade to the left, rather than to the 
right as on most saws. A blade that tilts te 
the left is better for right-handed operators 
since it is tilted farthest away from the hand 
most used for feeding work 

A new, exclusive, all-purpose insert for saw 
ing with blades or for dadoing or rabbeting 
with dado heads eliminates the need of a 
second, loose, throat piece and constant in 
terchange. It is of rigid, steel construction 
The cope head attachment for producing 
moldings is likewise made of steel 

The heavier, double-locked, ground cast 
iron fence is 1'%4 in. wide and 2% in. high 
It can be mechanically microset to a minute 
fraction of an inch 

The top of the Master-Monotro!l measures 
20 by 27% in., and with side wings provides 
a work area of 36 by 27% in. The new saw 
measures 34 in. high 


(For Convenience Circle Index Code 0315) 


NEW EICO MILTI-SIGNAL TRACER 


Electronic Instrument Company announces 
1 new deluxe milti-signal tracer featuring 
iacilities for RF, IF, and audio signal tracing 
and trouble-shooting in AM, FM, and TV 
sets 

Cataloged as Model 147 
gain RF and low gain a 


it has separate high 
udio input channels 


Continucd on page 104A 


New Eico Milti-Signal Tracer 


NEW, FREE CATALOG 


on castings, supplies and equipment 


woot snoP 
TESTED P pr 


ee. 


@ Write today tor Catalog 
'$4-55. Shows actractively- 
riced castings and other 
asic parts for dozens of 
machine shop projects used 
in over 5,000 schools 


CASTING SPECIALTIES CO. 


MANY PRACTICAL 


PROJECTS FOR 
SCHOOL SHOPS 


Thiensville, 7, Wis 














Complete sets of castings for 
building millers, shaper, lathes, CASTINGS 
accessories, also small tools; AND PLA 
all projects of intense group- 
instructor interest for the aver 
age school shop 
Write for FREE catalog 
and sample drawings. 


POOTATUCK CORP. 
40 Sammis PI., Stratford, Conn. 





PLASTIC’S 


For Industrial Art & Shop 


SHEET PLASTIC 
DYES - GLUES, ETC. 
TOOLS & ACCESSORIES 
JEWELRY FINDINGS 


Lew Prices — Fast Service 
Send for ovr 20 page wholesale catalog 
of materials and projects 
PLASTIC oe co., OF UTAH 


371 Sevth Main it Lake City 10, Uteh 
P.O A 1415 


DESIGNERS 


Instructors 
and Students of 
Technical Arts 


Texts on Alphabets, classical and contem- 
porary, Monograms, Heraldic Designs, 
Jewelry Making and Engraving. Each 
book is an encyclopaedia on the subject. 
Imported shell cameos for Hobby and 
Shop projects. 


V. C. BERGLING, Pubiisher-Decier 


P.O. Box 523 1A Coral Gables, Fla. 


FREE PLASTICS CATALOG 


SPECIAL SCHOOL EDITION 
EVERYTHING IN PLASTICS 
Special school cartalog-manual 
contains prices and quantity prices 
on all popular plastics materials. 
World's largest sock — includes 
plexiglas — fiberglas — casting 
resins — jewelry findings — carv- 
ing supplies — bufhing compounds 
— dyes — cements — ring stock — molding presses 
and many others. Also contains many brand acw 
materials for school use. A must for plastics projects. 
Semd for free copy today 


FRY PLASTICS COMPANY 
Dept.ia-3 7826 S. Vermont Ave., Los Angeles 44, Calif 
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MICROMETERS 
Brodhead-Garrett Co 
Brown & snare Mig. Co 
Lufkin Rule Co 
Millers Falls Co 
Patterson Bros. 

Snap-On Tools, Inc. 

Starrett Co., L. §S 

Weston Electric 
o 

MICROFARAD METERS 
Weston Electric Instrument 

Co. 

MILLING ATTACHMENTS 
Atlas Press Co 
Brodhead-Garrett Co 
Brown & Sharpe Mig. Co 
Cincinnati Milling Mach. Co 
Patterson Bros 
Pootatuck Corp 
South Bend Lathe Works 
Sheldon Machine Co., Inc 
Williams & Co., H 

MILLING MACHINES 
Atlas Press Co 
Brodhead-Garrett Co 
Brown & Sharpe Mig. Co 
Cincinnati Lathe & Tool Co 
Cincinnati Milling Mach. Co 
Kearney & Trecker Corp 
Nichols-Morris Corp 
Patterson Bros 
Pootatuck Corp 
Rouse & Co., H. B 
Sheldon Machine Co., Inc 

MITER BOXES 
Brodhead-Garrett Co 
Millers Falls Co 
Patterson Bros 
Stanley Tools 

MITERING MACHINES, HAND 

AND POWER (Printing) 
American Type Founders 

Sales Corp 

Brodhead-Garrett Co 
DeWalt Products Corp 
Patterson Bros 
Pootatuck Corp 
Rouse Co., H 

MODELING TOOLS 
Brodhead-Garrett Co 
Dixon, Inc., William 
Eastern Handicraft 


Instrument 


Supply 


0. 
Elliott Co., B. K 
Mico Instrument Co 
MORTISERS 
Boice-Crane Company 
Brodhead-Garrett Co 
Delta Mig. Co 
DeWalt Products Corp 
Enterprise Co.. The 
Greenlee Tool Co 
Oliver Machinery Co 
Patterson Bros 
Powermatic Machine Co 
South Bend Lathe Works 
Walker-Turner Co., The 
Yates-American Machine C< 
MOTOR GENERATCR SETS 
Brodhead-Garrett Co 
General Electric Co 
MOTORS. ELECTRIC 
Boice-Crane Company 
Brodhead-Garrett Co 
Delta Mig. Co 
General Electric Co 
Heston & Anderson 
Patterson Bros 
Stanley Electric Tool Div 
MOTORS, ELECTRIC — 
Experimental Type 
Universal Scientific Co., Inc 


N 


NIPPERS, Cutting, Jewelers’ 
Brodhead-Garrett Co 
Dixon, Inc., William 
Patterson Bros 
Starrett Co., L. § 

NOTCHERS 
O'Neill Irwin Mig. Co 


OHMMETERS, PORTABLE 
Brodhead-Garrett Co 
Electronic Instrument Co 

(BICO) 
General Electric Co 
Weston Electric Instrument 


lo 
OILSTONE TOOL GRINDER, 
Power 
Brodhead-Garrett Co 


Mummert-Dixon Co 
Oliver Machinery Co 
Patterson Bros 
Plasticast Co 
OVEN, PLASTIC PREHEATING 


Electric Hotpack Co In 
Plasticast Co 
OZALID PAPER 
Dietzgen Co., Eugene 
U. S. Blue Print Paper Cs 


PLANES, PORTABLE, 


PAGE FRAMES 
American Type Founders 
Sales Corp 
Rouse Co., H. B 
PAINT BRUSH PROTECTOR 
Wisconsin Laboratories, Inc 
PAINTS AND VARNISHES 
Brodhead-Garrett Co 
General Finishes Sales & 
Service Co 
Patterson Bros. 
Pittsburgh Pilate 
Plasticast Co. 
PANEL BOARD ELECTRIC 
General Electric Co 
PAPER, CLOTH-BACKED 
General Finishes Sales 
Service Co 
Post Company, Frederick 
PAPER CUTTERS 
American Type Founders 
Sales Corp 
Brodhead-Garrett Co 
Chandler & Price 
Eastern Handicraft 
Co 
Elliott Co, B. K 
Keuffel & Esser 
Post Co., Frederick 
PAPER, DRAWING AND 
TRACING 
Dietzgen Co., Eugene 
a Handicraft 


Glass Co 


Supply 


Supply 


) 
Elloitt Co., B 
Keuffel & Esser 
Post Company, Frederick 
U. S. Blue Print Paper Co 
Weber Company, F 
PASTE 
Dietzgen Co., Eugene 
Eastern Handicraft 


0 
Elioitt Co., B. K 
Higgins Ink Co., Inc 
Plasticast Co 
Ruby Chemical Co 
PENCILS, PLAIN, COLORED 
DRAWING, WORKING 
American Lead Pencil (: 
Inc 
Dietzgen Co., Eugene 
Eagle Pencil Company 
Eastern Handicraft Supply 
C 


0 
Elioitt Co.. B. K 
Keuffel & Esser 
Post Company, Frederick 
S. Blue Print Paper ( 
Weber Company, 
PENS, LETTERING, INK 
SHADING 
Dietzgen Co., Eugene 
Eastern Handicraft Supply 
C 


Elliott Co., B. K 
Keuffel & Esser 
Plasticast Co 
Post Company, Frederick 
U. S. Blue Print Paper ( 
Weber Co., F 

PEWTER 
Dixon, In William 
Metal Craft Supply Co 
Patterson Bro 

PHASE ANGLE METERS 
General Electric Co 
Weston Electric Instrum 

Co 
PICKS, Geologist and 
Prospecting 

Estwing Mig. Co 

PLANERS AND SURFACERS 

(wooo) 

Boice-Crane Company 
Craftsman Wood Service ( 
Delta Mig. Co 
DeWalt Products Corp 
Enterprise Co., The 
nampa Foundry & Mart 


Cc 
Oliver. ‘Ma: hinery Co 
Parks Weatuctties Ma:|! 
( 


Patterson Bros 
Powermatic Machine Cx 
Vates-American Machine (« 
PLANES, HAND 
Millers Falls Co 
Patterson Bros 
Stanley Toois 
ELECTRIC 
Patterson Bros 
Stanley Electric Tool D 
PLASTICS 
Cadillac Plastics Co 
Castolite Ce The 
D. W. Cope 
Craftsman Supply 
Deks. Inc 
Fry Plastics Co 
McClarin Plastics 
Paxton Lumber Co., Frank 
Plastic Parts & Sales 
Plasticast Co 
Plastic Products Ce 


House 


Plastic Supply Co 
Duro Metal Products 
Lufkin Rule Co 
Millers Falls Co 
Patterson Bros 
Stanley Tools 
Starrett Co 
Williams 

PUNCH PRESSES 
O'Neil Irwin Mig 


RADIAL SAWS 
Walker-Turner Div 

RADIO — & EQUIPMENT 
Allied Rad 

RADIO TEST & EQUIPMENT 
Allied Radio 
Electronic Instrument Co 

(EICO) 

General Electric Co 
Weston Electric Instrument 


o 
REAMERS 
Chicago Latrobe Twist Drill 


orks 
PLASTICS — WOOD MATE- 
RIALS, HEAT TREATMENT 
Brodhead-Garrett Co 
Cadillac Plastic Co 
Electric Hotpack Company 
Inc 
Plasticast Co 
PLATEN PRESSES 
American Type Founders 
Sales Corp 
Dake Engine Co 
PLATES — SURFACE 
LAYOUT, BENCH 
Challenge Machinery Co 
Dixon, Inc., William 
PLIERS 
Dixon, Inc., William 
Duro Metal Products Co 
Patterson Bros 
Snap-On Tools, Inc 
Williams & Co., J. H 
X-acto Crescent Products Co 


ne 
PLYWOOD AND VENEER 
Brodhead-Garrett Co 
Craftsman Wood Service Co 
Giles & Kendall 
Paxton Lumber Co 
Plasticast Co 
POLISHING CLOTHS 
Dixon, Inc., William 
Plasticast Co 
PORTABLE ELECTRIC DRILLS 
Black & Decker Mig. Co 
Casting Specialties Co 
Delta Mig. Co 
Millers Falls Co 
Patterson Bros 
Plasticast Co 
Snap-On Teols, Inc 
Stanley Electric Tool Dis 
PORTABLE METERS, 
INDICATING 
General Electric Co 
Weston Electric Instrument 
Co 
PORTABLE WOODWORKING 
MACHINERY 
Black & Decker Mfg. Co 
Boice-Crane Company 
Delta Mig. Co 
Patterson Bros 
stanley Electric Tool D 
Syncro Corporation 
Yate:-American Machine Co 
POTTERY EQUIPI"FNT CLAY 
AND SUPPLIES 
Craftools, Inc 
Eastern Handicraft 
( 


Frank 


Supply 


Blectri« 
Plasticast Ce 
PRINTERS’ ROLLERS 
American Type Founder 
Sales Corp 
PRINTING PRESSES 
American Type Founder 
Sales Corp 
Challenge Machinery Co 
Chandler & Price 
Rembrandt Graphic Arts Co 
ne 
ee EQUIPMENT AND 
SUPPLIES 
American Type Founders 
Sales Corp 
Challenge Machinery Co 
Hamilton Mig. Co 
Rembrandt Graphic Arts ¢ 
In 
Rowe Co, H. B 
PROJECTS — BLUEPRINTS «& 
CASTINGS 
Deks, Inc 
Designers Company 
Pootatuck Corp 
PROJECTORS 
Eastman Kedak Co 
PROTRACTORS 
Berger Scientific Supplies 
Corp 
Brodhead-Garrett (« 


Hotpack Co., In 


Brown & Sharpe Mig. Co 
Dietzgen Co., Eugene 
Elliott B. K. 
Keuffel & Esser 
Millers Falls Co 
Patterson Bros. 
Post Company, 
PUBLISHERS 
American Technical Society 
Audel & Co., Theo 
Bergling, = 
nett Co., Chas. A 
Bruce Publishing Company 
Delmar Publishers 
Goodheart-Willcox Co., Inc 
Home Craftsman 
Corp 
Industrial Press 
International Textbook Co 
McGraw-Hill Book Co., Inc 
McKnight & McKnight 
PUNCHES, CENTER, PRICK, 
AND SOLID 
Brodhead-Garrett Co 
Brown & Sharpe Mig. Co 
Dixon, Inc., William 
Patterson Bros 
RESINS, LIQUID 
Castolite Co The 
RESISTANCE BOXES, PLUG 
AND DIAL 
Ohmite Mig. Co 
Weston Electric 


Co 
REVOLVING STORAGE BINS 
Parent Metal Products, Inc 
REVOLUTION COUNTERS 
Brown & Sharpe Mig. Co 
General Electric Co 
RHEOSTATS 
Allied Radio Corp 
Ohmite Mig. Co 
General Electric Co 
ROLLERS, METALWORKING 
O'Neil Irwin Mig. Co 
Plasticast Co 
ROUTERS, PORTABLE AND 
STATIONARY 
Brodhead-Garrett Co 
Chicago Latrobe 


Frederick 


Instrument 


Works 
DeWalt Products Co 
Duro Metal Products Cx 
Patterson Bros 
Stanley Electric 
X-acto, Inc 
Yates American Machine (x 
RULERS, DRAFTING 
U aware = 


Tools 


RULES, mhcunests? STEEL 
Brown & Sharpe Mig. Co 
RULES, WOOD. BOXWOOD 
AND COMBINATION 

Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliot Co., B. K 
Gramercy tmport Co., In 
Lufkin Rule Co 

Stanley Tool 

Weber Company, f 


Ss 


SAFETY GOGGLES 
Brodhead-Garrett Co 
Casting Specialties Co 
Dow Corning Corp 
Patterson Bros 
Starrett Co., L. § 
Western Materials Co 

SANDERS, BELT 
Boice-Crane Company 
Brodhead-Garrett Co 
Delta Mfg. Co 
Delta Mig. Co 
DeWalt Products Corp 
Duro Metal Products Co 
Oliver Machinery Co 
Patterson Bros 
Skil Corporation 
VYates-American Machine ( 

SANDERS, COMBINATION 
Atlas Press Co 
Brodhead-Garrett Co 
Delta Mig. Co 
Dremel Mig. Co 
Duro Metal Products Corp 
Oliver Machinery Co 
Patterson Bros 
Snap-On Tools, Inc 
Walker-Turner Co., Inc 


VYates-American Machine Co 


SANDERS, DISK, DRUM 
PORTABLE, ELECTRIC 

Black & Decker Mig. ¢ 
Boice-Crane Company 
Brodhead Garrett Co 
Delta Mig. Co 
DeWalt Products Co 
Enterprise Co Ihe 
Millers Falls Co 
Oliver Machinery Co 
Patterson Bros 
Shopsmith 
Skil Corporation 
Snap-On Tools, Inc 
Stanley Electric Tool 


Publishing 


Twist Drill 


Drafting Machine 


Walker-Turner Co Inc 
Yates American Machine Ca 
SAW FILER 
Foley Mig. Co 
Oliver Machinery Co 
Patterson Bros 
SAW MANDRELS 
Clizbe Bros. Mig. Co 
SAW SETS 
Brodhead-Garrett Co 
Foley Mig. Co 
Millers Fails Co 
Patterson Bros 
Simonds Saw & Steel “o 
Stanley Tools 
X-acto, Inc 
SAW TRIMMERS (PRINTING) 
American Type Founders 
Sales Corp 
Rouse Co., H 
SAWS, CIRCULAR, BAND, AND 
HACK 


Atlas Press Co 
Brodhead-Garrett Co 
Delta Mig. Co 
DeWalt Product 
Enterprise Co., The 
nares ld Foundry 


Corp 
& Mach. 


O'Neil "irwia Mig. Co 
Patterson Bros 
Rouse & Co, H. B 
Starrett Co., L. 5 
Walker-Turner Co., Ine 
SAWS, METALCUTTING 
Boice-Crane Co 
Brodhead-Garrett Co 
Brown & Sharpe Mig. Co. 
Casting Specialties Co 
DeWalt "Products Corp 
Dixon, Inc., William 
Millers Falls Co 
Patterson Bros 
Racine Tool & Machine Ca 
Starrett Co., The 
Walker-Turner Div 
SAWS, PORTABLE ELECTRIC 
Black & Decker Mig Co 
Brodhead-Garrett Co 
Dalton Mig. Co 
Millers Falls Co 
Patterson Bros. 
Skil Corporation 
Stanicy Electric 
SCALES, DRAFTING 
Universal Drafting 
o 
SCHOOLS 
Bradley University 
Colorado A & M College 
Milwaukee School of Engi- 
neering 
New York University Schood 


lools 


Machine 


Agricultural 


State Teachers 
Pennsylvania State College 
University of Minnesota 
Wayne University 
Western Michigan College 

SCREW CLAMPS 
Adjustable Clamp Co 
Brodhead-Garrett Co 
Columbian Vise & Mig. Co 
Patterson Bros 
Williams & Co, J. H 

SCREW DRIVERS 
Brodhead-Garrett Co 
Duro Metal Product 
Greenlee Tool Co 
Irwin Auger Bit Co 
Millers Falls Co 
North Brothers Mig Co 
Patterson Bro 
Snap4n Tools, In 
Stanley Tools 
Williams & Ce Iu 
X-acto, In 

SCREW ORIVERS, ELECTRIC 
Black & Decker Mig. Ce 
Brodhead-Garret( Co 
Millers Falls Co 
Skil Corporation 
Stanley Electric Tools 

SCROLL SAWS 
Brodhead-Garrett Co 
Boice-Crane Co 
Delta Mig. Co 
DeWalt Products Corp 
Duro Metal Product 
Patterson Bros 

SEALERS AND FINISHES 
General Finishes Sales & 

Service Co 
Patterson Bros 
Plasticast Co 

SHAPER ATTACHMENTS 
Patterson Bros 
Plasticast Co 

SHAPERS, ELECTRIC 
Brodhead-Garrett Co 
DeWalt Products Corp 
Patterson Bros 
Plasticast Co 
Stanley Electr Tool Co 


Comp 


Comp 





IMPORTED 


CARVING 
TOOLS 


IN SETS & SEPARATELY 
FINEST GERMAN STEEL 
Chisels, & Part- 
ing Tools dened & 

Tempered to hold sharp 

edge for lifetime service. 

1001 Tools & 


to 
Educational 
Institutions 





furnished with soft stee! tapered pick 
Strong Metal Construction . no weed — no nails 
~~ ne glue. Handy and Light. . . gives long vse. 
Por sample send 25¢ (to cover cost of 
mailing) to Dept. A. 


E. C. KNUDSON, MFR. 
Rendeiph Chicage 


616 Ww 1 6, im. 
Through Distributors 











| 


METAL CRAFTS 


Tools, Materials and Supplies 
© Hammers, anvils, enamels, etching 
materials, books and findings. 
Send 50¢ for ovr new cataleg 1A. Pay- 
ment credited on first $3.00 order. 


METAL CRAFTS SUPPLY COMPANY 


10 Themes Street Providence, Rhode Island 





SAVE 

50% 

~NEW- 

SURPLUS 

BENCH 

GRINDER 

: Aico ebbis bearings, Test’ reste 
xe" at ends. Takes vp te 10%x1'4” 
pulleys fer fet or 

S th. Send check or 


money order C.0.0. orders accepted. Price $11.95 
f.e.b. Plymouth, ind. Shipment from stock 48 hours 


SATIS. ACTION GUARANTEED. 


CLIZBE BROS. MFG. CO. 
Dept. PLYMOUTH, IND 








CRAFT and 
HOBBY SUPPLIES 


We offer « compicte craft and hobby 
service! Many de yourself 
projects as well as . 
eralt, lamp shade, 
gieve, sluminum, cop- 
per, cane and reed 
supplies. Others listed 
in oor new FREE 

, eateled. Liberal dis- 
count te schools. 


CRAFTSMAN SUPPLY HOUSE 
Dept. A-1 SCOTTSVILLE, WY 
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(Continued from page 102A) 


In addition to built-in. 5-in. test speaker, a 
magic eye monitors both channels, for easier 
estimation of signal strength and gain-per- 
stage 

The unit's high RF sensitivity permits signal 
tracing to receiver input with volume to 
spare. A special noise locater circuit applies a 
dc. test voltage to suspected component and 
simultaneously amplifies the effect. Also, its 
calibrated wattmeter reveals abnormal wattage 
consumption in set under test. 

Model 147 comes complete with shielded 
RF demodulator probe and audio probe. It 
may be obtained in kit form, or factory- 
wired. 


(For Convenience Circle index Code 0316) 


POWERMATIC MODEL 15 CHAIN 
SAW MORTISER 


Powermatic Machine Company announces 
the development of a new foot-operated Chain 
Saw Mortiser. Known as the Model 15, this 
heavy duty cast iron Mortiser, with spring 
balanced sliding head, operates with a mini- 
mum of effort. The new sliding head moves 
very easily, and little effort is required by 
the operator to complete each stroke. 


Powermatic Model 15 
Chain Saw Mortiser 


The table has a vertical adjustment of 
14 in., and may be tilted 45 deg. to the right 
or left for angle mortising. The table may be 
removed for special mortising. 

The Model 15 may be equipped with vari- 
ous sizes of chain saws from 4% by % in., to 
% by 3 in. 

(For Convenience Circle Index Code 0317) 


EDMOND A. NEAL JR., APPOINTED 
TECHNICAL LECTURER 


Nicholson File Company announces the ap- 
pointment of Edmond A. Neal, Jr., as tech- 
nical lecturer on the selection, use and care 
of hand steel files and rasps 

Mr. Neal is available to speak before the 
personnel of metalworking and other indus- 
trial plants where higher production and 
lower costs through more efficient use of files 
are of primary importance. He will also speak 
to apprentice groups in industry and to classes 
in vocational and industrial schools. 

. > 

The 1955 annual Missouri Spring Confer- 
ence for Teachers Supervisors, and Adminis- 
trators of Industrial Education will be held 
on the University of Missouri campus, Co- 
lumbia, Mo., on April 15 and 16, 1955. 

(Continued on page 106A) 
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JEWELRY CRAFT SUPPLY 


P.O. Box 14 Forest Hills, N. Y. 
SEND FOR LATEST CATALOGUE 








ELECTRIC HEATING ELEMENTS 
for kilns, hot plates, laboratory 
equipment, special projects. 
SEND FOR FREE CATALOGUE 


L. E. WHELAN CO. 
P.O. Box 752 Hartford, Conn. 








PLASTICS and Supplies 
Schools in every state of the Notion use us as 
we AREA. LOADER IN THE PLASTIC FIELD. 
Write for FREE Wet of plastics, moterials, 
supplies. Our prices ere lower. 


PLASTIC SUPPLY COMPANY 
S. Levis 3, 


2111 Olive Street Me 











High Grade 
Prin ting 
For 

SCHOOL 


Inks 


COVERWELL 
INKS FOR 


PRINT QUALITY 
SHOPS PRINTING 


MARTIN DRISCOLL & CO. 


610 Federal St. Portiand, 407 E. Michigan $F. 
Chicage, Ili. Oregon Milwaukee, Wis. 


and 
ELECTRICAL 
SUPPLIES 


Send For FREE Catalogue 


Prompt and Courteous 
Service 
Discounts Available 


L. H. KASSEL & CO. 


208 T & P Terminal Whee. Bidg. 
Ft. Worth, Texas 
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SHAPERS, METAL 

Atlas Press Co. 
Brodhead-Garrett Co 
Patterson Bros. 
Plasticast Co. 
Pootatuck Corp 
Sheldon Machine Co., Inc. 
South Bend Lathe Works 
Williams & Co., J. H. 

, WOODWORKING 

Atlas Press Co 
Boice-Crane Co. 
prenent Corvett Co. 
Delta M is. Co 
DeWalt Products Corp 
Duro Metal Products Co 
Enterprise Co., The 
Northfield Foundry & Ma- 

chine Co 
Oliver Machinery Co. 
Patterson Bros. 
Plasiicast Co 
Stanley Electric Tools 
Walker-Turner Co., Inc 
Vates-American Machine Co 





Berkroy Products, 
Brodhead-Garrett Co 
Casting Specialties Co. 
Dixon, Inc., William 
Patterson Bros. 

Plasticast Co. 

Snap-On Tools, Inc 
Stanley Electric Tool Div 


SHEET METAL EQUIPMENT AND 
SUPPLI 


es 
Berkroy Products, Inc 
Black & Decker Mig. Co 
Brodhead-Garrett Co 
O'Neil Irwin Mig. Co 
Patterson Bros. 
Plasticast Co 
SILK SCREEN PROCESS 
American Type Founders 
‘orp. 
Plasticast Co 
SILVERSMITHS’ TOOLS AND 
SUPPLIES 


Dixon, Inc., William 
sages Handicrafts Supply 


Co 
Metai Crafts Supply Co 
Patterson Bros 
Plasticast Co 
SKETCH BLOCKS 
Dietzgen Co 
Elliott Co., B 
Weber Co., F 
SLIDE RULES 
Berger Scientific Supplies 
Corp 
Brodhead-Garrett Co 
Dietzgen Co.. Eugene 
Elliott Co., B ; 
Keuffel & Esser 
Post Company, Frederick 
U. S. Blue Print Paper Co 
Weber Co., F 
SOLDERING BENCHES 
Parent Metal Products, Inc 
Patterson Bros 
SOLDERING FURNACES 
American Gas Furnace Co 
Brodhead-Garrett Co 
Casting Specialties Co 
Dixon, Inc... William 
General Electric Corp 
Patterson Bros 
Plasticast Co 
Sunbeam Corp 
SOLDERING | , ELECTRIC 
Brodhead-Garrett Co 
Dixon, Inc., William 
General Electric Co 
Patterson Bros 
Plasticast Co 
Snap-On Tools, Inc 
Stanley Tools 
SOLDERING SOLUTIONS 
Brodhead-Garrett Co 
Dixon, Inc., William 
Kester Solder Co 
Patterson Bros 
Plasticast Co 
Ruby Chemical Company 
SOLDERS, Ail KINDS 
Brodhead-Garrett Co 
Dixon, Inc., William 
Kester Solder Co 
Patterson Bros. 
Plasticast Co 
Ruby Chemical Company 
SPINNING EQUIPMENT AND 
TOOLS 


Atlas Press Co 
Brodhead-Garrett Co 
Dixon, Inc., William 


Eugene 
n 


Karle Spin-Shop Co., Inc 
Patterson Bros. 
Plasticast Co. 

SPOKESHAVES 
Brodhead-Garrett Co 
Patterson Bros 
Plasticast Co. 

Stanley Tools 

SQUARES, BEVEL 
Brodhead-Garrett Co 
Patterson Bros. 

H. B 


Rouse & Co., 
Stanley Tools 
Starrett Co., The L. § 

SQUARES, COMBINATION 
Millers Falls Co. 
Patterson Bros 

ee FRAMING, MITER, 


Brodhead-Gerrett Co 
Brown & Sha Mig. Co 
Dixon, Inc., William 
Lufkin Rule Co 
Patterson Bros. 
Rouse & Co., H. B 
Stanley Tools 
Starrett Co., The L. § 
STAINS 
Brodhead-Garrett Co 
General Finishes Sales & 
Service Co 
Larson Co., J. C 
Patterson Bros 
Plasticast Co 
STARTERS, MOTOR, Electric 
Brodhead-Garrett Co 
General Electric Co 
Products Corp 
Rouse & Co., H. B 
STEEL RULES 
Brodhead-Garrett Co 
Brown & Sharpe Mig. Co 
Lufkin Rule Co 
Millers Falls Co 
Patterson Bros 
Rouse & Co, H. B 
Snap-On Tools, Inc 
Starrett Co., The L. § 
STEEL SQUARES 
Brodhead-Garrett Co 
Lufkin Rule Co 
Patterson Bros 
Rouse & Co., H. B 
Stanley Tools 
Starrett Co., The L. § 
STENCILS, SILK SCREEN 
American Type Founders 
Sales Corp 
Brodhead-Garrett Co 
Plasticast Co 
STOOLS, DRAFTING 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliott Co., B. K 
Engineering Mig. Co 
Hamilton Mig Co 
Parent Metal Products, Inc 
Weber Co., F 
STORAGE BATTERY TESTING 
INSTRUMENTS 
Brodhead-Garrett Co 
Weston Electric Instrument 


wi) 

SWITCHBOARDS 
Brodhead-Garrett Co 
Standard Electric Time Co 
“— Electric Instrument 


swnvareon — Outlet Cutter 
Hartmeister Mig. Co., Inc 

SWITCHBOXES 
Brodhead-Garrett Co 
General Electric Co 

SWITCHES, SAFETY & LOCK 
Brodhead-Garrett Co 
General Electric Co 
Miller, Irving M 

SWITCHES, 2EVERSING 
Brodhead-Garrett Co 
General Electric Co 
Williams & Co., J. H 

SWITCHES, ROTARY TYPE 
Ohmite Mfg. Co 


SWITCHES, ana PUSH BUT- 


TON, AND PLUG 
Allied Radio Corp 
Brodhead-Garrett Co 
General Electric Co 


TACHOMETERS, ELECTRIC 
General Electric Co 
Standard Electric Time C« 
ween Electric Instrument 


TAPE. ” MEASURING 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 


Elliott Co., B. K 

Keuffel & Esser 

Lufkin Rule Co 
Patterson Bros. 

Post Compan Peptesich 
Starrett Co., The I 

Weber Company, F 


TAPS AND DIES 


Brodhead-Garrett Co 

Patterson Bros 

Plasticast Co. 

Snap-On Tools, Inc 

SQUARES 

Berger Scientific Supplies 
orp. 

Brodhead-Garrett Co 

Dietzgen Co., Eugene 

a Handicraft Supply 


tliat Co., B. K 
Engineering Mfg. Co 
Starrett Co., The L. § 
U. S. Blue Print Paper Co 
Weber Co., 
TENONERS 
DeWalt Products Corp 
Enterprise Co., The 
Greenlee Tool Co 
Oliver Machinery Co 
Patterson Bros 
Powermatic Machine Co 
Yates-American Machine Co 
TEST EQUIPMENT, ELECTRICAL 
Allied Radio 
Brodhead-Garrett: Co 
Electronic Instrument Co 
(EICO) 
General Electric Co 
Standard Electric Time Co 
Weston Electric Instrument 


Co 

THREAD-CUTTING TOOLS 
Armstrong Bros. Tool Co 
Atlas Press Co. 
Brodhead-Garrett Co 
Brown & Sharpe Mig. Co 
Patterson Bros 
South Bend Lathe Works 
Williams & Co., J. H 


$s 
Brodhead-Barrett Co 
Dixon, Inc., William 
Patterson Bros 
Stanley Tools 
Williams Co., J. H 
TOOL AND CUTTER-GRINDER 
ATTACHMENTS 
Brodhead-Garrett Co 
Brown & Sharpe Mig. Co 
DeWalt Products Corp 
Mummert-Dixon Co 
TOOL BITS 
Armstrong Bros. Tool Co 
Brodhead-Garrett Co 
Casting Specialties Co 
Chicago Latrobe Twist Drill 
Works 
Patterson Bros 
South Bend Lathe Works 
Whitman & Barnes 
TOOL CHARTS 
Brodhead-Garrett Co 
Brown & Sharpe Mig. Co 
Lufkin Rule Co 
Stanley Tools 
TOOL GRINDERS, ELECTRIC, 
OILSTONE 
Atlas Press Co 
Black & Decker Mig. Co 
Boice-Crane Co 
Brodhead-Garrett Co 
Delta Mig Co 
DeWalt Products Corp 
Dumore Compeny, The 
Millers Falls Co 
Mummert-Dixon Co 
Patterson Pros 
South Bend Lathe Works 
Stanley Electric Tools 
TOOL HOLDERS 
Armstrong Bros 
Atlas Press Co 
Brodhead-Garrett Co 
Brown & Sharpe Mfg. Co 
Parent Metal Products, Inc 
Patterson Bros 
South Bend Lathe Works 
Williams & Co, J. H 
TOOL ROOM GRINDERS 
Atlas Press Co 
Brodhead-Garrett Co 
Brown & Shar Mig. Co 
Cincinnati Milling Machine 
Co 
Patterson Bros 
South Bend Lathe Works 
Stanley Electric Tool Div 


Tool Co 


TORCHES, GAS ' 

a Gas Appliance Co 
‘atterson Bros. 

TRACING PAPER AND CLOTH 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliott Co. ‘ 

Keuffel & Esser 
Post Company, Frederick 


Weber Co., F. 

TRAINING MATERIALS, AUTO- 
MOTIVE ELECTRICITY 
Delco-Remy Div., General 

Motors Corp 
TRIANGLES 
Berger Scientific 
oy 
Brodhead-Garrett Co 
Dietzgen Co., Eugene 
Elliott Co., B. K 
Engineering Mig. Co 
U. S. Blue Print Paper Co 
Weber Co., F 
TYPE FOUNDERS 
Aagersean Type Founders 
Sales 
TYPE CauGe 
American Type Founders 
Sales Corp 
Challenge Machinery Co 
Lufkin Rule Co 
Rouse Co., H. B 


Supplies 


UNIT HEATERS 
American Air Filter Co 
UNIT VENTILATORS 
American Air Filter Co 
UNIVERSAL BOX ANGLES 
Challenge Machinery Co. 
UNIVERSAL HANDPRESS 
Rembrandt Graphic Arts Co 


nec 
UPHOLSTERY SUPPLIES 
Brodhead-Garrett Co 
Upholstery Supply Co 


V-BLOCKS 
Challenge Machinery Co 
Patterson Bros 

VALVE GRINDING EQUIP. 
Black & Decker pats Co 
Snap-On Tools, Inc. 

South Bend Lathe Works 

VENEER 
Brodhead-Garrett Co. 
Craftsman Wood Service Co 
Giles & Kendall 
Plasticast Co 

VISES, BENCH, BLACKSMITH 
Atkins & Co., E. C, 
Brodhead-Garrett Co, 
Columbian Vise & Mig. Co 
Desmond-Stephan Mfg. Co 
Dixon, Inc., William 
Millers Falls Co 
Morgan Vise Co 
North Bros. Mig. Co 
Parent Metal Products, Inx 
Patterson Bros. 
Stanley Tools 

VISES, MACHINE, 

WORKING 


Brodhead-Garrett Co 

Brown & Sharpe Mfg. Co 
Casting Specialties Co 
Capeaet Milling Machine 


METAL. 


Cdnbien Vise & Mfg. Co 
Desmond-Stephan Mfg. Co 
DeWalt Products Corp 
Dixon, Inc., William 
Morgan Vise Co 
Nichols-Morris C orp 
North Bros. Mfg. Co 
Parent Metal Products, Inc 
Patterson Bros 
South Bend Lathe Works 

VISES, PIPE, WOODWORKERS’ 
Atlas Press Co 
Brodhead-Garrett Co 
Columbian Vise & Mig. Co 
Desmond-Stephan Mfg. Co 
DeWalt Products Corp 
Dixon, Inc., William 
Morgan Vise Co 
Oliver Machinery Co, 
Parent Metal Products, In 
Patterson Bros 
Stanley Tools 

VOLTMETERS 
Brodhead-Garrett Co 
Electronic Instrument Co 

(BEICO) 
General Electric Co 
et Electric Instrument 
0 


w 


WELDING EQUIPMENT, 
ELECTRIC 


Brodhead-Garrett Co 
Delta Mig. Co 
General Electric Co 
Linde Air Products Co 
Marquette Mig. Co 


WHITE PRINTING MACHINES 
Peck & Harvey 
WOOD FINISHING MATERIALS 
Brodhead-Garrett Co 
Craftsman Wood Service Co. 
General Finishes Sales & 
Service Co 
Patterson Bros. 
Plasticast Co 
WOOD PROJECT MATERIAL 
Castolite Co., The 
Paxton Lumber Co 
Plasticast Co 
WOOD.-TURNING LATHES 
Atlas Press Co 
Roice-Crane Co 
Brodhead-Garrett Co 
Delta Mig. Co 
DeWalt Products Corp 
Duro Metal Products Co 
Enterprise Co., The 
Oliver Machinery Co 
Patterson Bros 
Plasticast Co 
Walker-Turner Co., Inc 
Vates-American Machine Co, 
WOCDWORKING MACHINES, 
COMBINATION 
Brodhead -Garrett Co 
Delta Mie. Co 
DeWalt Products Corp 
Duro Metal Products Corp 
Enterprise Co., The 
rang! Foundry & Ma- 
chine Co 
Oliver Machinery Co 
Patterson Bros 
Pootatuck Corp 
Shopsmith 
Stanley Electric Tools 
WOODWORKING SHAPERS 
Atlas Press Co 
Boice-Crane Co 
Brodhead-Garrett Co 
Delta Mig. Co 
DeWalt Products Corp 
Duro Metal Products Corp. 
Enterprise Co., The 
Greenlee Tool Co 
Northfield Foundry & Ma- 
chine Co 
Oliver Machinery Co 
Patterson Bros 
Stanley Electric Tools 
Walker-Turner Co., Inc 
VYates-American Machine Co. 


WOODWORKING TOOLS AND 
' 
Black & Decker Mig. Co 


Boice-Crane Co 
Brodhead-Garrett Co 
Cincinnati Lathe & Tool Co. 
Connecticut Valley Mig. Co 
Crafteman Wood Service Co. 
Deks, Inc 
DeWalt Products Corp 
Dixon, Inc., William 
Dremel Mfg. Co 
Duro Metal Products Corp 
Fastern Handicraft Supply 
Co 
Greenlee Tool Co 
Morgan Vise Co 
Oliver Machinery Co 
Patterson Bros 
Syncro Corporation 
acto Crescent Products 
Co 
Vates-American Machine Co 
WORK BENCHES 
Challenge Machinery Co 
Dixon, Inc., William 
Patterson Bros, 
WRENCH, IMPACT — Portable, 
Electric 
Millers Falls Co 


WRENCHES, Box, Tap, Torque, 
ignition, Open End, Etc. 

Armstrong Bros. Tool Co 
Brodhead-Garrett Co 
Duro Metal Products Corp 
Patterson Bros 
Snap-On Tools, Inc 
Williams & Co, J. 


Frank 
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KNOCKDOWN CEDAR CHEST 
and Aromatic Red Cedar Lumber 


| 


" 


- 


& —- : 


WRITE FOR FREE PRICE LIST TODAY 
GILES & KENDALL CO., Hunteille, Ale 


CASTINGS. ror scnocs provsects. 


Build Home Werkshep Machines 


tive literature on eur DEPEND. 
ABLE CASTINGS and bive prints 


DESIGNERS COMPANY 


724 Munroe Ave Racine, Wis 


SHOP EQUIPMENT NEWS 


(Continued from page 104A) 


NEW STARRETT DIAL TEST 
INDICATOR 


Rigidity plus universal adjustment to any 
position are the outstanding features of new 
Starrett Heavy Duty Dial Test Indicator 
No. 675. The 3 by 10 in. base has ample 
weight to support the indicator unit. It is 
made of cast iron with top and bottom faces 
accurately ground and has a T slot extending 
the entire length of the lower face for attach- 
ing to machine tables 

The upright post (10% by .750 in. dia.) 
slides in a dovetailed slot. It can be positioned 
at any point along the base without shake or 
side play and locked in place by a large 
knurled screw. Quick positioning of the indi- 
cator at the desired height and angular adjust - 
ment in a horizontal plane are accomplished 
by a swivel post snug which holds the hori- 
zontal gauge rod. Angular adjustment in a 





Starrett Dial Tester 


vertical plane and reach of the gauge rod are 
also established by the swivel snug, each move- 
ment having individual clamping by knurled 
knobs. Final positioning of the indicator is 
by a sensitive fine adjustment at the end of 
the gauge rod. 

The indicator clamp permits facing the in- 
dicator in any direction. The gauge rod and 
indicator may be removed as a unit and 
clamped on any machine setup or used in a 
tool post while retaining the fine adjustment 
and indicator positioning features. 

This gauge is regularly furnished with 
Starrett No. 25-131 dial indicator, graduated 
0005 in., dial reading 0-25-0, range .125 in., 
contact points 4 in. long. Other A.G.D. in- 
dicators can be furnished by The L. S. Starrett 
Company, and are readily interchangeable 


(For Convenience Circle index Code 0318) 


CHANGE OF ADDRESS 

Donjer Products Company — “Suede-Tex” 
manufacturer and supplier of arts and crafts, 
have moved to new and larger quarters to 
improve their service to the industrial-arts 
field. 

New address is DonJer Products Company, 
1398 Utica Ave., Brooklyn 3, N. Y 
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AMERICAN GAS FURNACE COMPANY 
906 Lasarerne oreeey neem + —e ao 
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Evers thing for creative arts and crafts 
Thousands of items in stock, prompt del 
15) Sering S.. oN... 12, 8. Y¥ 


LARGE STOCK PREPUNCHED LEATHER 
PROJECT KITS 

M-1 FLAT BOW BOOK shows how $1.05 
M-1\% FUN WITH BOW & ARROW 3 
M-2 LEATHER LACING GUIDE a 
NEW ‘4th Anniversary 16 page catalogue 
in 3 colors now ready. lis free bat, 16¢ to 
help cover cost, appreciated 


INDIANHEAD ARCHERY MFG. CO. 


Sex 303 BF LIMA, OHIO 





LOOMS, Table and Foot 
REED, RAPHIA, 
HANDICRAFT SUPPLIES 


SENP FOR CATALOG 


J. L. HAMMETT CO., CAmsaings, mass 





MECHANICS « HOME STUDY 
ys Fag your own skill with facts & figures of your trade 
A is Mechanics Guides contain teal Inside Trade 
form. Fully \ihustrated. Easy to 

r 


achiniet ~ ; matics Vel Jsteam + 
palpated Zon pay zal $1 8 month unl pin ie la 
PLEXIGLAS 
CLEAR — COLORS — SHEETS — RODS — TUBES 


McCLARIN PLASTICS 
P.O. BOX 168 N HANOVER, PA 
Phone: New Oxford, Pa. 4-724! 





Electro-Typers 


Especially qualified to be of serv- 
ice to the school printshop. 
Promptness and quality assured. 
Forms returned same day re- 
ceived. 


Badger - American Electrotype Co. 
600 Montgomery Bidg 
407 East Michigan St. Milwovkee, Wis 
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INDEX TO ADVERTISERS’ PRODUCTS AND SERVICES 


Advertisers in this index are given o key number in addition to the page number on which the advertisement appecrs. Refer to the advertisement for product o: 
services avoilable. Use the business reply card in requesting information from o number of odvertisurs, 
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MILWAUKEE 1, 


P. O. Bex No. 2068 
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BUSINESS REPLY CARD 
First Class Permit No. 1112, Sec. 34.9 P. L. & BR, Milwoukes 1 Wis 








INDUSTRIAL ARTS & VOCATIONAL EDUCATION 
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BUSINESS REPLY CARD 
First Class Permit No. 1112, Sec. 34.9 P. L. & R., Milwaukee 1, Wis. 
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Auto- 


Mechanics 
Texts 









Ready this Spring . . . the 1955 Edition 
AUTOMOTIVE ESSENTIALS 


By RAY F. KUNS 


Now incorporating brand new photographs of the 
latest model cars and text changes, this 1955 edition 
of the basic book in auto-mechanics will equip high 
school students to select, operate, and repair modern 
automobiles intelligently. As in previous editions, 
the book treats the car as a unit and then breaks it 
into minor parts until each component is explained 
and illustrated. In preparation 


AUTOMATIC TRANSMISSIONS 


By RAY F. KUNS 

A widely-used text that presents the theory, mainte- 
nance, servicing, testing, tools, and repairing of all 
automatic transmissions used in modern automobiles. 
It uses a specific make transmission to represent all 
transmissions of a similar type and design. $4.00 


AUTO MECHANICS 


By RAY F. KUNS 





Complete and modern, this series 
offers a flexible course in the 





AUTO-MECHANICS 
STANDARD- 
PRACTICE 







AUTOMOTIVE SERVICE 
Now thoroughly up-to-date! 


By RAY F. KUNS 


VOLUME | 


Modern material and over 300 new illustrations of 
the latest designs in chassis units feature this com- 
plete revision. Contains up-to-date, specific informa- 
tion on service jobs for frames, steering mechanism, 
the care of bearings, gears, axles and the like. $4.95 


VOLUME Il 


This thorough revision utilizes more than 400 mod- 
ern illustrations to cover services on the latest in 
carburetors, pistons, cylinders, crankshaft forms, 
and other parts of the engine, plus cooling and oiling, 
fuel, ignition, and auto electrical systems. $4.95 












Coming Late Spring 


LEARNING TO DRIVE 


By HAROLD S$. BOSTWICK, HYMAN M. BOODISH, 
and BENJAMIN RODINI 











theory of auto-mechanics and 
maintenance. Illustrated with 
many photographs, drawings, 
and diagrams. 


Book One — THE ENGINE $1.25 
Book Two — COOLING, LUBRICATION, 

AND FUEL SYSTEM 1.25 
Book Three — AUTOMOTIVE ELECTRICITY 1.25 
Book Four — THE POWER FLOW 1.25 
Book Five — CHASSIS UNITS 1.25 
Book Six — FRAME AND BODY 

MAINTENANCE 2.50 


JOB SHEETS 


By HAROLD S. BOSTWICK and 
WILLIAM H. YERGEY 


Practical job experience in auto- 
mechanics is the aim of these 
skillfully prepared job sheets. 
Divided into four books, the 126 
units list tools required, special 
instructions, procedures and text 
references for each job. 

48 cents each 


Examination copies of the above books will be sent 
for 30-days’ study! 


THE BRUCE PUBLISHING COMPANY 


703 Bruce Building 


Milwaukee 1, Wisconsin 





In the concise and popular lesson- 
unit or job sheet form, here is a 
new driver education course. This 
manual and workbook presents in 
non-technical manner all needed 
data on the art and science of driv- 
ing, discussing every phase of good 
driving from reaction (ime and 
traffic regulations to parts of a 
car and what they do, from ex- 
ternal controls and gauges to how 
to manuver in the city and in the 
country. Incorporates a battery of 
drawings, photographs, pupil ac- 
tivities, charts, etc. 

























BB uring Terminology 


(as visualized by Tom the Trainee) 
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“HEAVY HOGGING” 


Tom will really be fattening his prospects for the 
future—when he trains on a LeBlond Regal Lathe. 
He'll discover LeBlond’s more-than-half-century 
reputation for smooth heavy hogging as well as fine 
finish turning. Regal’s big-lathe features put it on top 
when it comes to training young men for future top 
jobs in industry. 


GEARED HEADSTOCK —Power is transmitted efficiently 
at eight conveniently selected speeds. 


QUICK-CHANGE BOXx—56 feeds and threads can be 
chosen simply through this foolproof mechanism. 


LEADSCREW AND FEED ROD—Both are provided to 


THE R. K. LeBLOND MACHINE 


give you accurate thread-chasing, dependable feeds. 


AMERICAN STANDARD TAPER SPINDLE NOSE—For safe, 
rugged, accurate positioning of chucks and faceplates, 


ONE-PIECE APRON—Long-life sturdiness and protec- 
tion from dirt are built into the double-wall apron. 


LeBlond regals are extra rugged, require little mainte- 
nance, simplify shop training—give you big-lathe 
features at low cost. Available in 13”, 15”, 17”, 19”, 
21” and 24” sizes and in a 13” bench model. Write 
today for the complete story on these ideal training 
lathes. 


TOOL CO., CINCINNATI 8, OHIO 


‘L:BLOND 


WORLD’S LARGEST BUILDER OF A COMPLETE LINE OF LATHES 





